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A veling & Porter, Ltd., 


RocHEster, KENT, 
and 72, CANNON Sraeer, Lonpon. 

STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 

CEMENT-M. AKING ‘MACHINERY. 5288 


A. ( Mumford L. 


CULVER STREET WORKS, COLCHESTER. 
Ow ADMIRALTY AND Wark OFrice Lasts. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS, 
See Advertisement, page 29, last week. 
PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS 
And Auxiliary Machinery as supplied to the 
Admiralty. Od 2179 








Mprine Diesel Engines. 


JOHN SAMUEL WHITE & COMPANY, Lrp., 
Shipbuilders and ———, 5u45 
ast Cowrs, L.W. 





Yee’s nya ree natic ASh Ejector. 
Great sa ng o of labour. Nonoise. Nodust. No 


dirt. Ashes disc charged 20 ft. clear of vessel—Apply, 
F, J. TREWENT R, Lrp., Naval Archi- 
tects and elas: vey Billiter Blags., Billiter St., 

London, B.C. Od 4835 


G. 


Wilkinson: & Sons, 


KEIGHLEY, are OPEN to UNDERTAKE 


SPUR GEAR CUTTING, } in. to 1} in. pitch, and up 
to4 ft. diam. Also IRON CASTINGS. Enquiries 
solicited. 4181 





P & W. MacLellan, Limited, 
° CLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES. AND WAGONS 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c- 
Chief Offices: 129,. Trongate, Gnaseow. Od 8547 
Registered. Office : 108A, Cannon St., London, E,C. 


THe GLASGOW ROLLING STOCK AND PLANT WoRKS 


urst, Nelson & Co.,; Ltd. 


Bu ildere.of RAILWAY CARRIAGES, WAGONS 
ELECTRIC CARS and EVERY OTHER DESCRIPTION 
ory RAILWAY & TRAMWAY ROLLING STOCK. 

Makers of WaErts & Axies, Rartway PLANT, 
ForGrive, Smrra Work, Inon anp Brass Casrines. 
Registered Office and Chief Works : Motherwell. 
Cardiff Office : Gordon Chambers, 31, Queen Street. 
London Office: 14, Leadenhall Street, — Cc. 

See Miustrated Adot. in alternate issues. Od 3382 


Steam ‘Hammers (with or 
without fpiiet). Hand-worked or self-acti: 
TOOLS for SHIP PBUILDERS & BOILERMAKERS. 


gate 5066 
DAVIS & PRIMROSE, Liurrép, Lerru, Epinsurcs, 


Bee een UO 


Hammers, Presses, Furnaces, 








COVENTRY. 610 


Bever: Dorling & Co., Ltd., 


HIGH-CLASS ENGINES POR ALL PURPOSES, 
also WINDING, HAULING, AIR uaa 
1896 


and PUMPING ENGI 








ranes.—Electric, Steam, 
BIDBAULIC and HAND, 


1 t aa siz 
GRoRGE. nv & CO., Lrp., 


otherwell. ioe Giukeow 


R. ‘Heber Radford, Son Squire, 


ENGIvEERING, IRON ax Steet Works. 
Established] Valuers, . over t0 years. 












The 
4986 i’ 


yarrow & Co., Ltd.:, 
ai ikiner as AND ENGINEERS, 
Poptar, Loxpon). 


ne de ae of 
GPEEDS a MI MILES AN HOUR. 
PADDLE OR SCREW STEAMERS OF 


| Exceptional Shallow Draught 
SELS PROPELLED BY STEAM 


Turbines or — 


Internal Combustion Engines. 


(‘ampbells & Hurte, [4 


SPECIALISTS IN 


Drilling & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 


4547 


“Tf achts, Launches or Barges 


Built. complete with Steam, Oil or a 
Motors ; or Machinery supplied. dl. 3561 


VOSPER & CO., Lrp., Broad Street, POE earn 
Plank Locomotives 
eee soa Workmanship equal to 
Line Locomotives. 

R. & W. HAWTHORN, LESLIE & CO., Lrp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 








4988 








MULTITUBULAR AND 
(Yochran CROSS-TUBE TYPES. 
Boers. 
See page 78 § 
ocomotives in Stock.— 


a. STUART & CO., Lrp., have in stock 

in advanced state of ress at their 
California Works, Stoke-on-Trent, a e number of 
LOCOM OTIVES, with cylinders Suen in. to 16 in. 
diameter parr td for all & te from 18 in. to 
4° a ee feo — ART & OO., a, 


(raig & Donald, Ltd., Machine 


MAKERS, JonnsTons, near Glasgow. 
For class of Machine Tools see our Illustrated 
Advertisement every alternate week. 1358 


[[\racings and Photo-copies 


weet gy, ‘ine 


-(Official Contractors to the Seeerelty) 
91, York Street, Westmin 5268 











( . as Engine Generating Set, 
Direct eS 65 A vies 500 volts. Suitable 
for Town or Producer Gas 
Dyno HP. Stock 


Would self Bugine & - jouse. mA 5256 
ne and Dynamo separa 

“or Faso and ready for IMMEDIATE 
Roan J 


JENNINGS, 
West Walls, Newcastle-on-Tyne. 


[he Norman Thompson 


Fligh t Co., Ltd. isrn. 1909.) 
NTRACTORS TO THE ADMIRALTY. 


Seven years’ experience 
in Design and Construction of Aircraft. 








“THE FIRM WHO GAVE THE FLYING BOAT 
TO THE NAVY.” 


ALL BRITISH BUILT. 


Address :—MiIpp.eTon, Booror, Eneianp. 
Belegreme—"* Soaring, Bognor.” 
Glasgow Railway 
eam suse Company, 


Lrp., 
London espe etna Set, S.W. 


5399 





ManurF 
RAILWAY CARRIAGE, ‘WAGON Al AND TRAMWAY 
Ww & AXLES. 
CARRIAGE & WAGON IRONWORK, also 
CAST-STEEL AXLE BOXES. 





Ircu and Steel . 


"Tubes and Fittings. 
|The Scottish “Tube Co., iid., 


Heap Ovrice : Paden > sea 


les Limited, 
ENGINEERS, IRLAM, MANCHESTER. 
ge Mf nt ¥ HEAT ‘ERS, 
RS, EBVAPORATORS, Row’s 
CONDENSHRS, AIR HBATERS, PATENTS. 
STEAM & AS KETTLES. 
Merrill's Patent ore oon ae for Pump 


Sucti 
SYPHONIA STEAM TRAPS PS, REDUCING VALVES 
High-class GUNMET L STEAM PITT 1 gg 5 
ATER SOFTENING and FILTERING, 4924 





rrow Patent 


) in 
W ater-tube Bes 
4985 
Messrs. YARROW & CO., ERTAKE the 
PRESSING » ond MACHINING of og various 
of Yarrow Boilers, such as the Steam Dru: 
Pockets, and Superheaters for ene Fey 
Firms not having the necessary faci 
YARROW & CO., Lrp., Scorstour, ranaeee, 





[tubes Tron and Steel. 
Edwin Lewis & Sons, 3 


143, Cannon st &.c. Wolverhampton. 
ittin 


[tubes and 
ST BE. 


IRON AND 


CQ tewarts and Loves: 7 


td., 
41, OSWALD 8T., GLASGOW. 
BROAD STREET CHAMBERS, BIRMINGHAM ; 
and LONDON OFFICE— 
Wincuester House, OLp Broap STReeEt, B.C. 
LONDON WAREHOUSE-157, Upa. TaamesSr., B.C, 
LIVERPOOL WAR Panapise S?. 





BIRMINGHAM WAREHOUSES—Broap Sreeer 
CHAMBERS, SHEEPCOTE Sr., and 10, CoLESHILL 81. 
See Advertisement page 26. 4990 


Machine Tools in Stock :— 


Vertical my to admit 18 in., 26 in. .. 
_ 36 in. racy 


Bolt ting LAT. MACHIN 
in. centre 8 Shafting LATHE. aime 9 
bend ies ft. emioun 6 ft. 
ER & 00. ‘In. a 


ve 
Chamber oy Works Hollinwood, M t 





ENGINEERS, 
-| Boilers, Tanks & Mooring Buoys 


-J ohn Belany, [ jmited, 
MILLWALL, LONDON, 8. 1216 
GENERAL ConsTRUCTIONAL 


Stats, Perrot. Tawas, Arm Reckivers, STEEL 
CuIMNEYS, RIVETED STEAM AND VENTILATING PIPES, 
Hoppers, Speciat Work, ae on OF aL. Kixps. 


LWAY UARRIAGES, o te. 
(> ]*- 


Ht Nelson & 


Tur Giasow Roiuime ——- Frau ceacay 


H=4: "Wrightson & (°, 


LIMITED. 








See Advertisement page 38, Aug. 4. 


Petter BS yes [eines. 


PRITERS = Pe ae. 
See our Illustrated mo, Hagia, Yes week, 








(; as Engi nes, Suction Plants, 

, Test a Re Bxpert 

advice. =. em avIs, ML Mech, E Great Eastern 

} et Stratford. Telephones : East 1350; Stratford 
569. : Rapidising, London. 1794 


i ror Sale, Root’s Blowers. 

in., 5in. and 4 in. 

ays with ring oiling bearings, 
Sto mediate Disposal, 

H. J. H. KING & CO., Lrp., meee Nails- 
worth, Gica! K 485 


N ew Chinas ‘Automatics, 


Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1j in. through the wire feed. 





fast and loose 





JOHN MACNAB, Mary Srreet, Hype. 


Tel. No.: 78 Hyde. 5319 





Qeparators 
h "FoR — 


B= 


METALLIC PACKINGS. 


PrissPrny.—”” 
R ubber 


MANUFACTURERS, 
Conveyor 





Belts 


GUTTA PERCHA & RUBBER, LIMITED, 
ymca’ . . Canada. 


Mechanics aa Metals} 


and 
National Bank 
OF THE CITY OF NEW YORK. 
EsTaBLisHEeD 1810. 


CAPITAL (Full - = == $6,000,000 
SURPLUS & UNDIVIDED PROFITS $9,000,000 


This Bank receives Accounts of Banks, Bankers, 
Corporations, Firms and Individuals on fa 
terms, and ger to its depositors every facility 
consistent with prudent and conservative banking 
methods. 
Oty ny ee. 
Finances ne ae 


$211 


4778 
LONDON J 








on me Jle-on-Tyne, 


Lorpor_B. 
OINT STOCK BANK, 
LONDON, CITY & MIDLAND BANK, Lrp. 





Ri) ‘s (Pihom son” | saga 


= 
_ 


Seventy other s 


Pies 


mpson, 
wORy unmaiienhe 


Railway 


witches and 
C rossings. 


T. SUMMERSON & SONS, LIMITED, 
DARLINGTON, 





FOR : 
rop Qj tam pings 


write 
eee a = ENGINEERING & FORGE CO. 
50, WELLINGTON Street, GLAsGow. . 5433 5433 


GOLD MEDAL-Lyveytions yrs! 


[2ckham’ 8 Patent Sus 


GHING MACHINES.— ig mad 
ROAD ENGINEERING WORKS COMPANY, ’ 


Lowpon, E.—Hydraulic Cranes, Grain Blevators, &c. 


___See Illus. Advt. last week, page 17.4812 
CHANTIERS & ATELIBES 
A ugustin - N ormand 


67, rue de 7 8g HAVRE 





Dest res T 


ubmarine jabm: Boats. 
NORMAND 'S begun oy Boilers, Coal or Oi 
Heating. Oil Engines, 


(Jentrifugals. 
Pott, ((\aseels & ‘WV illiamson, 


MOTHERWELL, SOOTLAND. 





__ See half-page A iaienaaiia t page 60, ee 
B. & Mase, Laas 
ammers, 
pment ammers, 
De, Sie 
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ENGINEERING. 


[Ause. 2 5, | 191 6. 








M[the Manchester Steam Users’ 


TION. 
For the Prevention 
—— the “i 


Chief Ragineor 
Sir W. Farnparen. 

eooeet a ety ew under the Factory and 
and Potlers Hes pal in cata of xpos : e100 


[the Royal techn ical College, 


SESSION 1916-17 
BEGINS ON SEPTEMBER 2¢ru. 


The DIPLOMA of the COLLEGE is granted in =e 

neering, ectrical noring, 

Mining, Net Architecture, Chemistry, Metallurgy, 

Boltlding, Textile Manufacture, Wee Dipl Sugar 

Manufacture, Course for a Join loma in 

Architecture has been arranged in conjenction with 
“=< ~ School of Art. 

ploma Course extends over either three or 

four Seatiou, and the average fee per session is 

2s 
The College is affiliated to the University of 


G , and the of the- University in 
eering and Applied Chemistry are open to 
its seatients 


Full Consens of Instruction are also provided in 
the ~ rg of RE RRO Wireless Telegraphy and 


The< Calendar by post 1/4) and Prospec- 
Dineen a will be sent on application “> 








ENGINBERING AND TECHNICAL OPTICS. 


N orthampton Polytechnic 
INSTI nee. Jouy Street, Lorpox, B.C. 
ENGINEBRING DAY COLLEGE. 

Foll Day Courses in the Theory and Practice o 
oe ae Ramee a and Electrical mee i916 will 


onday, d October, The 
Courses in Civil and M im 
ization in A 


en nd extend 
SSE at the Daiversit; of 
21 perannum. Three trance 
the value of £52 each will Raga nee 
at the entrance examina a September, 
TECHNICAL OPrics. ‘Pall and 
ope oe 
ence ven in 5 
laboratories and lecture rooms. -_— Vaitehinen 
ship (value £30) will be offered in ee 
&c., and all 


the entrance examination. 
dates, 
K of the Tustitute, 


on application to 
R. MULLINBUX WALMSLEY, D.Se., Principal. 


[The University of . Sheffield. | arts 


SESSION 1916-17. 
PACULTY OF APPLIED SCIENCE. 


COMPRISING 
DEPARTMENTS OF ENGINEERIN 
METALLURGY, COAL MINING, 
GLASS LOGY. 








G, 
AND 


ay OS A. L. FISHER, M.A., LL.D., 

Deas—W. RIPPER, D.Bng., D.Se., M. Inst. C_B. 
Proressons is THE FacuLrtr. 

ie < ei Rirrse, D.Eng.. D.Se., M. Inst. 


—J. O. Amworp, D.Met., F.R.S. 
—— B. Anmeraone, M.Sc.. A.M. Inst. C_B. 
Chemists —L. T. O'Sura, MSe. 
. Lew west 
WM Hicns SoD. F.R. 
Chemistry —W. P. Wruws, D.Sc. PRS. 
Geology—W . @, Peansipes, M.A. 


wage Ay Technelogy—W. B.S. Tunsen, D.Sc. (Lecturer 
2 


Bugineering and in meively br 


— meet ing Gling) or 


REARTMEST OP ENGIN BERING includes 
echanteal, Electrical, snd 


The Courses in 


ffayettl 
A 
: 


gf 
ae 
bo 


| Wee 


ASSOCIA’ 
Steam Boiler and 
inthe of 
ENG 
Cc. B. MEYER, M.1.C.B. 





South - - Western Pol 


INSTITUTE, C 
UNIVERSITY & TECHNI AL DAY & EVENING 
COURSES in MECHANI and BLECTRICAL 


pommonce 36th & Aapeuser, al 
Frespestn Telephone: $99 to the ‘eRe 
: 899 Western. 
| [niversity of Manchester. 
FACULTY OF OF SCIENCE. 


eg go! OF P CIVIL, HANICAL 
D ELECTRICAL ENGINEERING. 
Full jeulars of the Courses will be forwarded 
on app tion to the REGISTRAR. 
HE esas *~ COMMENCES ON THE 
m OCTOBER. Bm 








UNIVERSITY OF DURHAM. 


rmstron College,j|—,——.. 
NEWOASTLE-UPON-TYNE. 


Pamcirral—W. H. HADOW, M.A., D.Mus., J.P. 


SESSION 1916-1917. 
COMMENOING 25th SEPTEMBER, 1916. 


Departments of MxcuanicaL, Marine, Crvi, and 
) NAVAL ARCHITROTURE, MINING, 
Merativrey, Aenicutturs, and of Pure Scimncs, Arnrs 
and Commancs. 


Full particulars may be obtained on application to— 
F. H. PRUEN, M.A., Secretary. 
Armstrong College, Newcastle-upon-Tyne. 6358 


niversity < of Bristol. 
The following Prospectuses will be forwarded free 


By ecvewat Be» 








. | on application :— 


“(Including Theolo 
ne eo . 
FACULTY O SCLENCH. 
hod beeen R. 
e 5 Rongney: 
Public Health 
ne OF ENGINEERING. 
l. Mechanical. Blectrical. Automobile. 
ELEMENTARY TRAINING ) (Men.) 
DEPARTMENT | (Women.) 
TESTAMUR COURSES. 
EVENING CLASSES. 
HALLS OF RESIDENCE. 
Calendar, 1s. one Bs free, 1 ls. 5d.). Matriculation 
em oa nation and School Certificate Exam- 


Pa post free, 6d. per set 
ATH CS.—The University Athletic Ground 
is twelve acres in extent. Sj ear is made for 
Football, sony, ond and Ten 

The AUTUMN TERM in the FACULTIES OF 
may ee AND MEDICINE will commence 
ENGINEERING 28 September 1h ~ sea, te wr | 
on 


A National Need. 
ship. Oompiote Postal” 


pt ogee SCHOOL OF AERONAUTICS. 
hse ee Exams. of Institutions of 


Civil, Mechanical Bngineers. 
PEN NINGTONS. 264, Osfond ond, Manchester 5397 


Dental Surgery. 





° Courses. 


ber 
RETARY 
E783 


VICTORIAN ‘GOVERNMENT, AUSTRALIA. 


|B A A Pplic ications are Invited 


MANAGUE of che, the stare | neet 
SHIPBUILDING end DOCK Y. 
VICTORIA. 


con 
! ee ee 
and management of men, Subject to sat: wore f 
service, engagement to be for three years, — 
ing on three months’ notice, but engagem suey | Ravicnenans 
paler pees vn He must not, for thi ‘term of appoin 
m Sy pe ee Ay as regards 
the duties of his relies. lary, 21500 per annum. 
ualifications, experience, &c., to be fully 
applications, which should reach 
for Victoria, Melbourne Place, Strand, 
not later than Bleven a.m. on 
Wednesday, “th October, 1916, 
PETER MCBRIDE, E 900 
_ Agent-General for Victoria. 


(‘ompanion- -Tutor (Resident), 
to take charge of boy (16), arg tuition in 
mechanics. Varsit; n preferred 

Mansions, Queen's Road, ¥ 


Steel Scrap Trade.—Wanted, 


by Sheffield Merchant Firm, GENTLEMAN, 

experienced in the steel scrap trade. 
share of profits.—Address full ulars 
= rh confidence, EB 89%, Offices of ENGINEERING. 


Ours Engineer uired, 


podem a must be 





2, Beaumanor 
E 895 


Serena 





your nearest 
paper 


LABOUR OHANGE, cing thie 
and E 637 





quired, 
Acid 


hemical Engineer Re 
with practical experience of a 
Sulphuric Acid Concentrating, Acid M 
Must be ae Se 
ith some knowledge of Electrical Plant, 
capable of handling men with tact. Please 
state age and full particulars of experience. 
Applications can be made in writing beret your 
nearest LABOUR EXCHANGE, mentioning this 
Journal and EB 863. No person engaged on Govern- 
ment work will be employed. 


anted, by Firm of Manu- 


facturin; ing Engineers, Practical CHEMICAL 
ENGINEER, with drewing office experience in the 
design of peace, apparatus and various chemical 
plant. No person already e ed on Government 
em = be po ey —Apply, ans not ex 


te nearest 
CHANGE, mentioning this Journal and EB 906 
Reis erating “apa 
te Os IRED as outdoor erector for plants 
and ammonia processes. Only men 
oo need apply. age or with exemption certificates 
“ — already employed on Govern- 


-—Apply, your nearest 
eatindlon this Journal 








ae — 
awn oh EXOHAN( G 





Design W sued Engine: ineligible) 


plant,—Add as iving f il par ie 
phase power .— Address, ng fu ulars 
experience, position salary 


of traini: present 
915, Offices of la 





Fa Prstissilare of Course of 
INSTRUCTION 

write to “THE Abe wry’ 
ame.” 23, 0 


== 
oo 


ER lag: ey pr 
Acton ndon, 
5243 








TENDERS. 
IN BANKRUPTCY. 


‘ale by Tender.—|{® 


h\)) ENGINERRING PLANT and MACHINERY, 

on the Premises of the 

McKENZIE ENGINEERING COMPANY, 
Borrowash, near Derby. 





LOT 1. 1. 
Various Sliding, Sar Se 
s Sliding, Surfaci and Screw-cutting and 
other Lathes. gy oe ~~ 
12 in. by 30 in. Churchill] Universal Grinder (prac- 
tically new). 
Richards’ Side- , 14 ft. bed. 
Milling, Plans at Dei Machi 
ng and nes. 
Two Gas Engines, Shafti ay hy 


LOT 2 
A number of 8 in. Capstan Lathes, in course of 
a Specially suitable for Government 
¥ 


The Nag cosh roger is in excellent con ition and 


required, 
old Sto Refrigeratin 
; must bo 


CORRESPONDENCE, | with 


details of experience and sa! 
ineligible for aoe yh No one ame steeney cognend 2 
Government work need “e” 
aad 778, T. * aay Ravers ng Satces, 10 
Queen Victoria S 


Fpeauired, b oe a Firm of Toe 


sulting Engineers, ASSISTANT ENGINEER. 
Duties to be fulfilled include acting as Resid 





seas es 


ssistant Superintendent 
for Machine Shop for 
Works in the Midlands, 
rp eat nog FOREMEN for e, for 1 iiiiug, 
mgty = ae Tu ters’ 
need apply. 


hy go ‘men a 
ull details, to your nearest LABOUR 
NG, cnoting reference No. A 2110. B81 


Drug) tsman, Senior, Re- 
preterabl ecipartenans in Auto- 

mobile ma Aero No one resident 
more than 10 Chae es sraployed on 


will 
oft Keton ere age = to Dwar TEE 


aed salary 
Vale, W. E 913 





the Wanted, Leading Draughts- 


MAN, with experience ih internal con 
chester engines. for the Midlands. No person 
engaged ™ Government work will be 
eupleyee, Amu our nearest BOARD OF 
BL R EXCHANGE, mentioning thi: 
Journal and B 


[)rughtsman ‘Wanted, in 
London, with good all round “ rience. No 
one employed on Government work will be engage: . 


—Apply, stating age, ex sala: uired, t 
sonnet BOUR " RXCHANUE, wmaationing th is 


Journal coat 928 E 
(Mechanical) 


[28 ughtsman 
design (under supervision) 


hs to 
small tools, &e. Splendid, permanent opportunity 
for clever designer. Must be ineligible, residing 


within 10 miles, and not at present engaged on wa: 





and | work.—Address, E 933, Offices of ENGINEERING. 





ps ghtsmen, for Desi signing 
smal! machinery, WANTED immediately for 
large works near Woolwich, No application 
considered from those already on Government work 
or residing outside the 10 mile radius. Must = 
ineligible for Military Service. State yan 
ence, and salary required.—Address, BE ces 
of ENGINEERING, 


Drz2ze! htsman — —Wanies 


Aad. % tely, one with general Engineering 
experience ape Permanent position for the 
right man. rson already bar on Govern- 
ment work ml be engaged.— ply. stating age, 
salary required, and full part regamiing 
experience, to nearest LABOUR EXCHANGE, 
mentioning this Journal and E 910. 


Draughtsman Wanted, 


immediately, by a firm lass manufacturers. 
Applicants must have ex ence of design ef 
machine details and of constructional en ——- 
State age, experience, and salary requi Aner 
to your nearest BOARD OF TRADE oH LABOUR 
CHANGE, mentioning this Journal and E 896. Ne 
person on G Government work will be engaged. 


ivil Eng ineering, or Arc hi- 
teetural perpen AN WANTED, ter 
extensive national works, Scotland. Must be goad 
ae. and =o surveyor. Steelwenik, 
reinforced t 1 construction 
British birth and sparentag, and exempt frwm 
Military Service. No person already employed om 
Government work will be en, ddress, stating 
ane. sa 7 required, and fu particulars, to E ai. 
ees 01 ‘ 


NGINEERING, 
racer 








Wanted, London 
district, for mechanical ‘stigimaaing werk. 
No person resident more than ten miles away, ar 
engage engaged on Government work will be 
stating salary required. —Address, 

Offices of EB S hoocrekenee. 


Four: Foreman Wanted, by 


firm in the Midlands. Must be energec: 
ctical and theoretical |knowleige ef 
bf ores to work in all its branches, both malleable and 
grey iron, more especially the former. Repetition 
work. Good prospects.—Keply, with full particulars, 
sa uired, &c., to your nearest LABOUR EBX- 
CHANGE, mentioning this Journal and KE 89. Ne 
person on Government work will. be engaged. 


with sound 





neer on the Construction of Power Stations, 
er Houses, Buildin: Serieal  mgie nd all or ag 
of Mechanical and Electrical ea Se, 
also carrying out of Tests on = at 
Works and during o; tion or © nes 
plicants shou apply; ai particulars of 
ask eduration, tech Ah , any diplomas 
they may have been awarded, and their engineering 
experience in pract should also state their 
e. whether married, and, fe under military age. 
the — for exemption from service. 
offered £200 for the f first twelve months, 
with an increase of 225 for the second and third 
respectively in the event of the applicant ving | te 
suitable, in which case the situation would 


ies 
E ae of ENGINEERING. 


SB W i 


anted, by Government 


tusekSfO fessional experlence 


eesential. Only those not 


rer 





— inspected at the above Works by app 


"pome of Tender and detailed potiontins may be 
hed from the w to whom Tenders must 
be sent on or betore September, 1916. 


WILAIAM HART, Evi2 
Chartere-l Accountant, 
43, Wartwick, Dery, 
rustee, 
This Advertisement will not be sane: 
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HIGH VACUUM MERCURY VAPOUR 
PUMP. 


Last year Dr. W. Gaede, to whom scientists owe 
the molecular pump, added one more to his list of 
new remarkable air pumps. This pump worked on 
the well-understood jet or aspirator principle and on 
the diffusion principle, which had not so far been 
utilised in air pumps. When a jet of steam, ¢.g., is 
ejected at high velocity, a partial vacuum is pro- 


drawn into it. This action must cease when a 
certain degree of exhaustion is reached ; for if the 
jet were surrounded by a vacuum, the gas molecules 
of the blast would be driven into the vacuum. 
Hence some device was wanted which prevented 
gas escaping from the jet to pass back into the 
vessel to be exhausted, and which further induced 
air at low pressure to enter the jet. In his diffusion 
pump Gaede made use of a blast of mercury vapour | 
and of a porous diaphragm, or—what theoretically 
came to the same thing—of a slot so narrow 
that its width was comparable to the mean free 
path of the mercury atoms in the blast. A portion 
of the mercury blast escapes through the slot, and 
the gas to be exhausted diffuses in against this blast 
of mercury. But the slot had to be very narrow 
(0.1 mm.), and the working speed of the pump was 
hence low, being about 80 cub. cm. per second at 
a pressure of 0.001 mm. when a molecular pump 
would deal with 1200 cub. cm. per second. Ina 























long contribution to the Annalen der Physik, 
volume 46, pages 357-392, Gaede went fully into 
the theory of this pump, and showed the fallacy of 
the common belief that a mercury-vapour pump 
could not produce any exhaustion below the vapour 
tension of the mercury in the pump. 

In order to improve the rate of working, the slot 
had to be widened, and Dr. Irving Langmuir 
devised several arrangements, one of which is illus- 
trated in the diagram annexed. Mercury is heated 
in the flask A and escapes through the neck into the 
tube B, which widens out higher up, into the 
bulb B,, narrows again to the tube B,, and enters 
the condenser C. The tube B is, in its lower portion, 
surrounded by an annular space E, from which the 
connection D branches off over to the vessel to be 
exhausted. The bulb B, is surrounded by the 
jacket F, which is filled with cold water up to an 
adjustable level. From the bottom of the con- 
denser C a tube, G, extends down to the flask, 
and this tube is joined by a branch reaching over 
to E; any mercury condensing in C and E would 
flow back to A through the tube G. At H the 
condenser is further connected to the “rough” 
pump. The pump is said to work in the following 
way. The mercury atoms escaping from A into B 
radiate out in all directions; some enter the con- 
denser C directly, others strike the walls of B and 
are condensed on B,. When there is no water in F, 
this mercury will almost immediately re-evaporate, 
and new mercury atoms coming up B will collide 
with the re-evaporated atoms and will be deflected 
downward and condense into E ; air from the vessel 
to be exhausted cannot enter through D, therefore, 
because the mercury blast is downward in E. When 
cold water circulates through F, however, all the 


| walls of B, and finally poured into the main stream 


| muir gives some particulars as to the working of 
duced, and the gas particles surrounding the jet are 


| mercury striking the walls B, is condensed on them, 
and there is no rush of mercury vapour down E. 
The air from D thus passes freely up through E, 
| and when it meets the mercury-vapour blast in the 
| plane P, it is blown outward and upward along the 


of mercury vapours passing through B, into the 
condenser C. 
In the Physical Review of last month Dr. Lang- 


his pump, when D was coupled with an air vessel of 
11 litres capacity. The pressure observed after 
0, 30, 60, 80 seconds, was in the vessel to be ex- 





hausted, 1,470, 294, 12.8, 0.015 bars, and in the 
condenser C, 1,160, 720, 218, 18 bars. The rough 
pump had a speed of 200 cub. cm. per second at | 
400 bars, and this speed fell off to 60 cub. cm. at 
40 bars, and became 0 at 10 bars. The speed of the 
mercury pump on the other hand increased rapidly 
as the pressure decreased, and reached its apparent 
maximum of 4,000 cub. cm. per second at 10 bars ; 
theoretically this maximum should remain constant 
on further reducing the pressure. With hydrogen 
the maximum was about 7,000 cub. cm. per second. 
This constancy is the advantage of the diffusion 
pumps, whilst in most pumps the rate of exhaustion 
falls off rapidly as the pressure is reduced to really 
low values of the order of 0.001 mm. Langmuir 
has already been able in the Research Laboratory 
of the General Electric Company, at Schenectady, 
further to simplify the pump which, as sketched, | 
was made of glass; the other pumps are made of 
metal, but some time will probably elapse before 
particulars are published. 





ORE CONCENTRATION BY FLOTATION. | 
FLotaTion of mines and flotation of ores have 
nothing to do with one another, and yet have some | 
features incommon. Large capitals have been sunk | 
and lost in both the flotations, and it is not always 
the good stuff that floats. Mine flotation is an old 
art, ore flotation not older than this century | 
though patents go further back—but it is a rapidly | 
developing art. Ordinary ore concentration relies | 
on gravity and has its limits. There comes a stage | 
when further agitation and settling do not lead to | 
further separation of ore and gangue, or of precious 
and base ore, and when magnetic and electrostatic 
concentration fail in their restricted utility. Chemi- 
cal and metallurgical treatment, lixiviation, roasting, 
&c., generally follow these separations, though they 
may be introduced at an earlier stage. In any case, 
thousands of tons of tailings accumulate daily on 
dump heaps as unfit for metallurgical smelting 
although known to contain enough good ore probably 
— if only it could be isolated—to turn a moribund 
concern into a prosperous undertaking. It is mostly 
sulphide tailings that are submitted to flotation. 
Everybody knows the trick of making a steel | 
needle float. In ore flotation, surface tension, gas | 
adhesion, and coagulation of colloids are supposed to | 
do the trick—how, is imperfectly understood. The | 
ore pulp is agitated and mixed with acid, soap 
and oil, which adhere more to the ores—at any 
rate, to sulphides, to which operations are | 
so far practically confined—than to the gangue | 
and make the gas bubbles (air or carbon dioxide | 
liberated, the weak acid does not attack the sul- | 
phides) adhere likewise, so that the sulphide rises | 
and floats whilst the gangue sinks. This operation | 
may be effected in a great many ways, and the| 
mechanical and hydraulic devices used probably | 
have more to do with the success of a process than 
the claims of the many patents. Of these about 200 
have, we believe, been taken out in this country and 
the United States alone. William Haynes started 
the list in England in 1860, by mixing the pulp with 
oily or gummy matter. Twenty-five years later an 
experimental plant was actually put up in Oregon, 
on the strength of the remarkable “strictly 
feminine” invention of a Miss C. Everson, who 
finally—about three years ago—turned out to have 
been Mrs. Everson, wife of an assayist of that name, 
who was the real inventor, but who preferred to take 
out patents in his wife’s name. After 1900, patents 
simply floated up, especially in Australia and America, 
and with success came a lively crop of law-suits. In 








deciding one of these cases between British litigants, 
in 1909, the Lord Chancellor remarked that the 





|manager of the Proprietary Com 


Broken Hill 


patent seemed to have been drawn up with great 
subtlety in order that the claims might be expanded 
or contracted as occasion required; this remark 
would apply equally well to other patents. But the 
litigation had the one good result that it led to 
compromising and combining, without, on the other 
hand, doing away with secrecy. We may describe 
a few of the processes actually in use and then refer 
to the theory and general features.* 

Flotation Processes.—The Potter-Delprat process 
adopted by the Broken Hill Proprietary Company 
was the first worked on a large scale and marked the 
initiation of the Broken Hill zinc industry.t Mr. 
Charles V. Potter proposed, in 1902, to mix the 


|tailings from the lead concentrating mill with 


sulphuric acid, Mr. Guillaume D. Delprat (general 
pany) used the 
acid sodium sulphate from the salt cake of the 


|Leblanc soda process. The two processes were 


at first rivals. The tailings are re-crushed and de- 
livered into tapering flotation vats (wood, lined 


| with lead), the pulp sliding down the walls of the 
| vat to the bottom, which has a blind pocket and 


an open pocket; a low partition lies between 
the two pockets. Pipes introduce acid of 2 or 3 
per cent. strength at 80 deg. C.—the hottest acid 
used in any of these processes—into the vat end 
just above the pockets. The tailings pass over the 
partition, which keeps back big lumps, and are 
stirred up by the acid, which liberates carbonic 
acid from the carbonate in the ores, and makes the 
sulphide rise to be discharged over the lip of the 
vat, whilst the gangue falls out through the open 
pocket. Steam is introduced into the vat at 


| 260 deg. C. The inventors did not use oil when 


describing their plant in 1906, but the action of 
the acid on some organic (gummy) compound in the 
ores made the solution froth; later on oils were 
actually added by the Zinc Corporation. The gum 
had the disadvantage that it prevented subse- 
quent treatment on tables. Mechanically the 
process is very simple, and the vats, of 6 ft. depth, 
capable of dealing with up to 12 tons of pulp per 
hour, form a cheap flotation plant; only one 
flotation is needed. 

A. J. de Bavay in his process: first relied on 
surface tension only, but later he adopted both acid 
and oil for his solution. A characteristic part of the 
plant was the agitator provided with a central tube, * 
raised or lowered by rack and pinion, for stirring 
up the pulp several times with solution; ‘the 
solution contained 2 lb. of kerosene and some 
chlorine gas per ton of ore. Later, several vats 
were used in series, the pulp being fed over conical 
distributors into conical vats, both these parts 
securing amplé aeration of the pulp. An excellent 
concentrate was obtained, partly, it is thought, 
owing to the previous removal of slimes. 

The Minerals Separation process rested originally 
on the patents of A. J. Cattermole (1902), who 
emulsified the ore with a little oil and soap, and of 
H. L. Sulman, H. F. K. Picard, Ballot, Higgins and 
others; the company subsequently acquired the 
patents of De Bavay and others. The pulp, oil—only 
0.1 per cent. of the sulphide weight—and acid are fed 
into mixers or frothers, from which they pass into a 
spitzkasten; the discharged gangue is, at lower 
levels, treated once or twice more in the same way, 
or six frothers are arranged in series,on the same 
level and combined with three spitzkastens. The 
working temperature is 60 or 70 deg. C. One of 
the chief parts of the plant is the single-lever 
agitator or valveless apparatus of T. J. Hoover. 
In each mixer a disc or wheel, attached to a vertical 
belt-driven shaft, is turned at 1,200 or 1,400 r.p.m., 
so that the liquid is thrown against the walls of the 





* There is little collective literature on the subject. 
Recent books are: ‘Concentrating Ores by Flotation,” 
by Theodore J. Hoover, 3rd edition (London, 1916); and 
“The Flotation Process,” by T..A. Rickard (San Fran 
cisco, 1916). We may mention also two recent 
« Notes on Flotation,” by J. M. Callow (his and 
theory); Bulletin, American Institute of Wining Engi 
neers, ber, 1915): “The Flotation of Minerals,”’ by 
Robert J. Anderson (theory only, ibid., July, 1916). 
+ The famous silver mines of Broken ractically 
gave out years ago. assay of the floated 
i dealt wit! otation Plant of tlie 
Proprietary Company in 1915 bers r Zine, 
46.17 per cent. ; lead, 6.56 per cent: ; silver,, 13.07 oz,, 
to the ton. These figures aré exceptionally high; the 
zine percentage has frequently been down to 12. 
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mixer; the mixers communicate by ports with one 
another and discharge their froth over inclined lips 
into the spitzkasten; one or more of the frothers 
may act as pump, securing the series-flow through 
the apparatus. The presence of some slime is an 
advantage, as it secures a good froth ; some soluble 
oil is wanted, and for this purpose alcohol, turpentine 
or essential oil of eucalyptus amygdalena is used ; 
this oil need not be burnt out afterwards before 
treating the concentrate on tables. The Zinc 
Corporation, which adopted the minerals process 
(for the second time) in 1911, after trials of several 
processes, deals” particularly with slimes, about 
which we shall have to say a little more presently. 

The vacuum process of Francis E. Elmore (1904) 
differs from others in its principle ; it has been tried 
in many countries, such as Wales, Sweden, Norway, 
Africa, and is in use, ¢g., in the Telemarken and 
Sulitelma Mines, Scandinavia, for the concentration 
of chalcopyrite and bornite (copper ores), occurring 
with iron pyrite and mica-schists. Elmore had 
originally patented the use of pumps when using a 
good deal of oiland acid. In his vacuum machine 
the pulp, with little oil and acid, passes through a 
horizontal trough, in which it is agitated and aerated 
by beaters attached to the horizontal shaft, into 
a funnel, and is sucked up a tube up to 30 ft. high, 
into the conical vacuum vessel, over the wide 
bottom of which a scraper sweeps. The reduced 
air pressure releases the air in fine bubbles, which 

the ore upwards to the narrow top and over 
the side of the vacuum chamber into a pipe which 
descends vertically, say 35 ft., the tailings being 
discharged from the cone bottom through another 
pipe; the pipes form a system of siphons. The 
capacity of a chamber of 5 ft. diameter is about 
40 tons per day, and from 3 to 10 lb. of oil are 
required per ton of ore. Electrolysis and heating 
may assist the gas evolution generally. Elmore, 
like others, works generally, however, with cold 
water. 

Another method is carried out by means of the 
rotating tube of A. P. 8. Macquisten, which is also 
peouliar. A cylinder, 1 ft. diameter, 6 ft. long, 
is cast in iron, with two tyres on the outside (to 
rest on rollers), and a helical groove of 1}-in. pitch 
inside; the tube is rotated at 30 r.p.m. ‘The pulp 
enters at one end, and is “ screwed”’ through the 
tube, the gangue sliding back into the solution, 
whilst the sulphide floats and is discharged into a 
separating box, from the bottom of which the tail- 
ings escape. The treatment is repeated, so that the 
capacity of several tubes is only about 5 tons of ore 
per day. This tube is used in Idaho; slimes cannot 
be dealt with. 

The process of James M. Hyde is worked by the 
Butte and Superior Company, Montana, who 
adopted it in 1912. The crushed material (blende, 
quartz, granite, &c.), is first mixed in the 
“thickener ”’ with acid and some copperas, alum, &c., 
to hasten the coagulation and settlement of slimes. 
The pulp is then pumped through a series of three 
agitators and tanks (somewhat like those of the 
Minerals Separation process), in which it is mixed 
with oil, and the floating concentrate is once more 
sent through similar apparatus. 

Having experimented with the Macquisten tube 
and other apparatus, Mr. J. M. Callow introduced 
his own process in 1913, at the National Copper 
Company, at Mulan, Idaho, and the process is now 
worked in a large number of copper, lead, and zinc 
mines, his plants having a total capacity of 25,000 
tons per day. The chief parts are the “ rougher and 
cleaner” cells. The treatment—of orés containing, 
e.g., 10 per cent. of zinc and 5 percent. of lead, and 
10 oz. of silver—sometimes begins in a Pachuca 
mixer, a tank with a conical bottom, into which the 
pulp, oil and compressed air are fed ; when the oil can 
be fed into the crusher or tube mill, the mixer is not 
required. A rougher cell (wood) has a length of 
9 ft. by 2 ft. width and a sloping bottom, the 
liquid depth increasing from 20 in. at the erftrance 
to 45 in. at the discharge. The important feature is 
the porous bottom, consisting of four layers of 
loose canvas twill, backed by perforated metal ; 
underneath this bottom are eight small compart- 
ments, each joined by a pipe with a valve to a blower 


delivering air at 5 lb. per square inch; the valves | the 


adapt the pressure in the different compartments 


to the different heights of liquid above them; 
a square foot of porous medium admits about 
8cub. ft. of air per minute. The froth is discharged 
over the longitudinal edges of the well ; the tailings 
pass into the cleaner cell, which is just like a rougher, 
but worked at a lower air pressure; roughers and 
cleaners can be combined in series and in parallel, 
there being as a rule only a few cleaners or none. 
The capacity of a rougher may rise to 50 tons per 
day. The froth layer has a thickness of about 15 in. 
Up to 5 parts of water to 1 of ore are required. 
The oils used (1 or 2 lb. per ton of ore) are distin- 
guished as frothers and collectors ; pine oils are good 
frothers, coal-tar products good collectors. At the 
Inspiration Mill the mixture is 80 per cent. of 
crude coal tar, 20 of creosote; at Daly Judge 


the mixture is 40 per cent. each of crude tar and | 


creosote, 20 of pine oil. Pine oil gives small 
bubbles (} or 4 in.), creosote bubbles of 3 or 4 in. ; 
the bubbles all collapse quickly ; oils miscible with 
water are preferred; highly volatile oils are only 
serviceable as solvents for other oils. The cost of 
working a large plant (2,000 tons daily) is estimated 
at 6.75 cents (a little more than 3d.) per ton (1.25 
cents labour, 2.50 oil, 2.50 power) ; it is difficult to 
say what this exceedingly low figure comprises. 
Two men may work 60 cells, and the power may be 
1 or 2 kw.-hours per ton of ore. 

Slimes and Selective Flotation.—The slime difficulty 
has proved very great in many plants. The 
Minerals Separation process has been successful with 
slimes from the first ; the coagulation of slimes by 
the Hyde process also looks commendable, and 
E. J. Horwood has managed to make slimes amen- 
able to the Potter-Delprat process. With a lively 
generation of carbon dioxide or of big air bubbles 
slimes are not carried up; they require small bubbles, 
and Horwood introduced centrifugal pumps between 
successive separating boxes to break up the bubbles. 
Horwood has also been successful with what is called 
selective flotation by some, and preferential or differ- 
ential flotation by others. The terms concern the 
separation by flotation of one sulphide from another, 
in which field little has so far been achieved. Mixed 
sulphides of iron, copper, lead, zinc, Horwood 
roasts, in Broken Hill and Tasmania, in an Edward 
furnace below 400 deg. C., so as to oxidise all 
the sulphides except blende, and then submits 
the ore to hot acid-oil flotation ; the roasting may 
be intermittent. Kenneth A. Mickle treats the 
mixed sulphides to be oxidised with ferric chloride. 
James Lyster works on another principle ; he floats 
the galena alone by means of eucalyptus oil and 
some alkaline or neutral (not acid) solution of 
sulphates, nitrates, chlorides of the alkalis and 
alkaline earths; the Broken Hill water, which is 
rather salt, proved serviceable for this treatment, 
which requires a centrifugal apparatus. It almost 
looks, however, as if the copper lining of the appara- 
tus were not unimportant in the process; an 
electrolytic effect (a slight copper plating of the 
galena) is suggested by Hoover. 








phases and interphases : ore-water, water-oil, oil-air, 
&c., and various adsorptions. Whether a substance 
is wetted by a liquid or not depends upon these 
interfacial tensions. Quartz and most gangue 
minerals are wetted by water, sulphides are not ; 
but the sulphides are wetted by oil and have also 
a strong adhesive power for gas bubbles. Oil 
replaces water at the surface of sulphides ; water 
replaces oil at the surface of gangue minerals, 
and replaces gas more readily at an oiled solid 
surface than at a clean surface. When a mixture 
of sulphide and gangue is introduced at the surface 
of oil floating on water, the sulphide particles tend 
to migrate into the surface layer, while the gangue 
particles travel into the water. Thus the sulphides 
float, when on the surface, and rise from the 
agitated pulp. 

When the particles are very small, colloidal and 
electric properties come into play. All small par- 
ticles, solid or liquid, suspended in water carry 
electric charges; particles of the same charges 
repel one another, particles of opposite charges 
attract one another and coalesce. Gangue par- 


ticles, oil drops and air bubbles generally carry 


negative charges, sulphides positive charges. Now 
negative colloids like tannin and saponin will not 
float, positive colloids like Congo red will float and 
favour flotation. Hence the experimenters of the 
Bureau of Mines, R. C. Bacon and, J. A. Block, 
and further, O. C. Ralston and Callow, advocate an 
electrostatic theory of flotation. In support of this 
view Block describes an experiment on electrolytic 
clay purification. He fills a trough with the clay 
pulp; in the pulp turns, half-immersed in it, a 
cylinder of iron, surrounded at a distance of } in. 
by a wire soreen. The cylinder and screen are 
charged to a potential difference of 50 volts. The 
clay particles (negative) then travel towards the 
positively charged cylinder, the positively electrified 
pyrite, &c., to the negatively charged screen. This 
is hardly a case in point. The potential differences 
of colloids are of the order of a small fraction of a 
volt, and they depend, moreover, on the presence of 
electrolysis even as to sign. The electric forces 
help, but they hardly account for flotation, and the 
electrostatic parallel must not be pressed too far. 
General Consideration, Cyanidation.—So far flota- 
tion has been restricted to sulphides and the similar 
tellurides, &c. -Oxides, carbonates, &c., have not 
been floated yet. Careful testing of the various 
methods available must in every case precede the 
laying down of a plant. In any case the percentage 
profits are low, and only a large plant is likely to 
prosper. In the Joplin district of Colorado flota- 
tion has been successful in one mine only. The addi- 
tion of acid to eucalyptus oil has proved useless in 
Burraya. The presence of more than 5 per cent. 
of minerals which would liberate carbon dioxide 
is not desirable; the acid would be wasted and a 
lively gas generation in large bubbles does not 
favour flotation. Fluorspar has been found to float 


|together with blende in Mexico. In Scandinavian 


Of other proposals for flotation we may mention | ores iron pyrite is too plentiful sometimes to 
the greased belts of Haultain and Stovel (reminding! make flotation successful. The separation of 


us of the greased tables for catching the diamonds 
at Kimberley), the differential emulsifier of T. M. 
Owen (eucalyptus oil and cold water), Henry E. 
Wood’s separation by a swift current of water, 
and the sulpho-chlorinated oil of J. D. Wood. 


Theory.—Much has been written and experi- | 


mented on the theory of flotation, and the pheno- 


mena can apparently be traced down to surface 


tension, modified by oil and acid films, and to 
electric charges. of the small particles and gas 
bubbles. But the details of the complex pheno- 


graphite by flotation fails because the grain of the 
graphite is destroyed by the fine crushing, which 
would yield a graphite suitable as lubricant only ; 
any trace of quartz would, however, spoil such a 
graphite. 

The general disadvantages of flotation are that the 
resulting concentrates are very fine and dusty, and 
that flotation does not always fit into the combination 
of metallurgical processes. We have already referred 
to subsequent table treatment. The gold and silver 
in ores have to be recovered, very often by cyani- 





mena, and especially the part played by soluble oils | dation. The Mount Morgan siliceous copper ores are 
(or tars), are not clear. The surface tension of water | now being floated by the Minerals Separation pro- 
is high and is decreased by the addition to the water | cess; but there is no cyanidation there. Where 
of most other substances, ¢.g., of acids and oils. In | cyanidation follows, the oil is burned out of the 
other words, the interfacial tension between water | floated concentrates ; but roasting of the oily concen- 
and air is decreased by these additions, and that | trates is troublesome. Traces of oil and also of 
involves adsorption in the one or the other sense. | acid would be most objectionable in the cyanide 
When the contaminant reduces the surface tension | baths ; the oil would render the cyanide ineffective, 
of the water, the concentration of the contaminant | and the acid liberate hydrocyanic acid. Amalga- 
(oil) tends to increase in the surface layer, and | mation after flotation also seems to be out of the 
decrease hence in the liquid (positive adsorption) ; | question. These difficulties have been much dis- 
in the opposite case the contaminant is drawn from | cussed of late. On the other hand, the advantages 
surface into the liquid itself (negative adsorp- | of flotation are obvious. By the end of 1913 more 
tion). In the flotation pulp we have all kinds of |than 200,000 tons of spelter, 20,000 tons of lead, 
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100 tons of copper, and some 5,000,000 oz. of silver 
were added yearly to the world’s wealth by flota- 
tion, according to Hoover. The same writer esti- 
mated in 1910 the average flotation costs of zinc 
tailings by four processes (Potter-Delprat, de Bavay, 
Minerals Separation, Elmore), at Broken Hill at 
3s. 7d. per ton, allowing a total of 9s. 3d. (including 
royalty of 1s.) for the treatment of 1 ton of tailings. 
These uncertain figures, which comprise heavy 
transport and labour charges, were indirectly 
deduced from company reports; they varied in 
items, but very little as to the total flotation costs 
by the four processes. In the United States flota- 
tion hardly obtained a foothold before 1912. At 
present Rickard estimates that some 50,000 tons are 
daily submitted to flotation over there. The 
Broken Hill Proprietary Company treated in the 
year ended November, 1915, 280,867 tons of tailings 
and produced 68,985 tons of spelter, the totals 
since 1904 being 2,988,919 tons of tailings, yielding 
744,816 tons of spelter. The list of ores admitting 
of flotation treatment is constantly being extended. 

Since the foregoing was written the August Bulletin 
of the American Institute of Mining Engineers has 
brought two more papers on the subject. The 
first is ‘‘ An Explanation of the Flotation Process,” 
by Professors A. F. Taggart and F. E. Beach, of 
Yale University, New Haven, dealing with the 
theory and describing some instructive experiments. 
One of their factors to which we have not drawn 
attention is viscosity. The presence of finely- 
divided matter increases the viscosity of the inter- 
facial film. Thus, when powdered sulphide is 
thrown on oil floating on water, it settles on the 
interface between the two liquids, becoming 
entangled in the film. Gas bubbles rising from 
below through the water stretch the film and 
surround themselves in the oil with a skin of water 
and oil; the skin is thickened towards the bottom 
of the bubble by gravity, and also takes up the 
sulphide particles; such bubbles coalesce very 
slowly afterwards on the surface of the oil, where 
they may live for weeks. The second paper is a 
first account of experiments on “ Miscellaneous 
Wood Oils for Flotation,” conducted in Utah 
City by Messrs. R. C. Palmer, O. C. Ralston and 
G. L. Allen, representing respectively the Forests 
Department, the Bureau of Mines, and the Shattuck 
Arizona Copper Company. Some of the oils tried 
were rather tars or aqueous solutions of pyroligneous 
acid than oils, having been obtained by destructive 
distillation of hard wood. The pine-oil so much 
used for flotation, we should add, is not the oil 
obtained from turpentine (the sapwood resin of the 
living pine), but the oil obtained by treating the dead 
hardwood with steam or dry heat. Most of the tar 
oils were heavier than water, one of them having the 
density 1.4. Pine oil is essentially a terpenol; the 
composition of some of the oils experimented with 
was hardly known. The experiments were made 
with various ores, galena, zinc ores, mixed copper 
ores, pyrites and tellurides of gold and silver being 
also present. The oils were added in quantities from 
} lb. up to 20 Ib. per ton, in acid, alkaline and neutral 
solutions; the Utah water used is itself slightly 
alkaline. Good results were obtained with the 
relatively cheap oils; for zine flotation acidity 
seems desirable, for differential flotation of galena, 
alkaline or neutral solutions of pyroligneous acid 
answered best. Gold ores were successfully treated, 


and Utah copper was floated best in alkaline solu- 
tions. 





Tre Panama Canat.—Excavation from the bases of 
the Culebra slides during the week ended at midnight, 
Monday, June 19, says the Canal Record, ananea to 
254,218 cub. —. The te of primary excava- 
tion from the of the bra slides since October 14, 
1914, when such work was n by the dredging 
division in the sections north of Gold and Contractor's 


Hill, to midnight, June 19, has amounted to 14,992,636 
cub. yards, 





Swepisx Exports or Inon Ore.—Whilst the exports 
Lapland ore have been much interfered with by the 
war and show a material decrease, those of Granges! 

ore from Central Sweden have been kept up on a sub- 


of 


Sontiet scale. Thus the 7 pe of G rg ore 
oy be 2 of Oxelésund during month of May amounted 


ate of 101,323 tons, which is stated to be a 
record e. It is no secret that Germany is very 
hard up for iron ore, and even at a consideaahio risk she 
is keeping up her imports from Sweden. 





THE SWEDISH STATE HYDRO-ELECTRIC 
POWER STATION AT ALFKARLEBY. 
(Concluded from page 54.) 

In our last article we dealt with the general 
arrangement of the turbine plant. As there ex- 
plained the output of each unit was stipulated in 
the contract to be normally 11,250 brake horse- 
power at the lowest possible head of 15.6 m., but a 
further stipulation called for an output of 15,000 
brake horse-power at 17 m. head. As is shown by 
the official test curve, Fig. 30, below, the actual 
output obtained at 17 m. is 16,200 brake horse-power 
Having regard to the fact.that the shaft is horizontal, 
and that there are thus great losses on account of 
the unfavourable suction casings (as compared with 
a straight vertical exhaust) the efficiencies obtained 
are remarkably good, and were only possible of 
achievement by the most careful and exact design. 
The great size of these turbines will be better 
appreciated by reference to Fig. 31, page 172, in 
which are given diagrams, all drawn to the same 
scale, of the turbines at Niagara, Trollhattan, 
Augst-Whylen, and Alfkarleby. In addition there 
is stated on each diagram the horse-power the 
turbine would develop at a head of 1 metre. 

The turbine wheels proper are cast solid in steel 
and are a remarkable piece of workmanship when 
dimensions are considered (Fig. 32, page 172). The 
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average diameter is 80 in., the largest diameter 8 ft., 
and the height 5 ft. The weight of one wheel is 
5 tons 12 cwt. Figs. 15 and 16, in our previous 
articles (page 52 ante), show the general design of 
the turbines, as well as most of the details. The 
end rings of the guide apparatus are interconnected 
by 12 strong hollow stays lending rigidity to the 
whole system. These stays are connected to a 
steam supply system, with a view to supply heat 
during special conditions in winter time .when the 
turbines are threatened by ground ice. The water 
passing over these heated stays into the guide 
apparatus receives a-very slight increase in tempera- 
ture, which, however, is quite sufficient to ward 
off the danger of sudden icicle formation. All the 
bearings have ring lubrication, the front and the 
centre being fitted with four rings each, and the 
back bearing with two rings. All the bearings are 
further accessible during operation by tunnels built 
in the concrete walls and leading from the power 
house. 

The regulating arrangement is of particular 
interest, consisting of cast steel vanes moving on 
steel bolts (removable from outside), hollow regu- 
lating rings (one for each guide wheel) moving on 
rollers and filled with grease, and link connections 
between the rings and the vanes. Two strong 9-in. 
steel shafts running alongside the whole of the turbine 
are connected by double cast steel levers and links 
to each regulating ring, and further connected by 
cast steel levers and adjustable rods to the centre 
regulating shaft in front of the turbine (see Figs. 
17 and 18) which is directly actuated by the servo- 
motor of the governor. 

The general arrangement of the automatic 
governor is shown by Figs. 34 and 35, page 173. 
The capacity is considerable, as it is capable of 
exerting an effort of 1,650,000 kg. cm. during its 


berg | full stroke; as this occupies a time of about 


2 seconds it corresponds to an output during that 
time of about 110 brake horse-power. 

Fig. 34 shows a section through the servo-motor 
and further details of the pipe system, governor 
pendulum, distributing valve, double relay com- 


3 17! 


pensation arrangements and hand regulation. The 
servo-motor is actuated by oil pressure derived from 
a rotary pump which delivers the oil into an air 
vessel of ample dimensions, a suitable safety-valve 
being fitted between the pump and air vessel. The 
two pistons of the servo-motor are rigidly connected 
together, and between them they carry, mounted 
on a pin, a die which fits the slotted jaws at the end 
of an arm on the main regulating shaft which con- 
trols the guide blades of the turbine. Oil under 
pressure is admitted to the outer side of one or other 
of the two pistons according as the speed is above or 
below the normal. The control is effected by a 
valve in the base of the centrifugal governorstandard, 
which connects one end of the servo-motor to pressure 
and the other to exhaust as required. In addition 
there is an ‘‘ overtaking motion” worked by a rod on 
the end of the motor piston and tending to return 
the valve to its central position. There is, further, a 
second compensation in the governor itself to render 
the speed nearly constant at all openings of the 
guide blades. A rocking motion driven by a band 
from the governor spindle keeps the controlling valve 
in constant vibration to prevent all possibility of 
its sticking. Each turbine unit has a complete 
pumping set.and air vessel, but all units are inter- 
connected, so that it is possible to operate any 
servo-motor from any air vessel. 

The automatic regulation is very exact, as will be 
noticed by diagrams shown by Fig. 33, page 172. 
These diagrams are copies of those taken at official 
tests, and obtained by an automatic tachograph. It 
will be observed that the maximum variation in 
speed, whilst throwing off full load 13,000 brake 
horse-power to no load instantaneously, is 12 per 
cent., and that, on the other hand, throwing on full 
load from no lead decreases the speed by 9 per 
cent. The remaining variation after the momentary 
deflection is, however, only + 2 per cent., which 
is achieved by the second double compensation. 

The whole of the governor arrangement shows an 
interesting development of the original Boving 
governor as designed in the year 1900. It further 
shows that modern automatic regulation: for these 
huge water turbines is as accurate and sensitive as 
for steam prime movers. 

The Alfkarleby power-station is located in a dis- 
trict of Sweden where there are large demands for 
power. The two provinces Uppland and Séder- 
manland have but little water-power, and in 
Viistmanland the capacity of the few unimportant 
streams has practically all been exploited. The 
requirements of the city of Stockholm and its 
immediate surroundings will be supplied by the © 
large municipal hydro-electric power-station at 
Untra, now approaching completion ; other power 
consumers—and they are the majority—have to 
content themselves with heat - generated power 
where electric energy from the Alfkarleby power- 
station is unobtainable. The Alfkarleby station 
has consequently met with a large demand for 
energy, and the sale during the present year is 
likely to reach a maximum of about 300,000 kw.- 
hours per 24 hours, and next year a maximum of 
500,000 kw.-hours per 24 hours is anticipated. It 
may, in fact, be safely asserted that within a very 
few years the power-station at Alfkarleby will be 
taxed to its fullest practical capacity, which means 
a supply of some 170,000,000 kw.-hours per annum, 
representing a yearly consumption of 150,000 tons 
of coal, had this amount of energy been produced 
by steam. 

The area supplied from the Alfkarleby power- 
station, shown by the map, Fig. 36, page 173, which 
at present comprises Uppland, southern Gistrikland, 
south-eastern Dalecarlia, eastern Vistmanland, and 
northern Sodermanland, is already much larger than 
any of the distribution areas which any of the older 
Swedish power-stations has attempted to supply. 
Should a contemplated co-operation between 
Alfkarleby power-station and the power-station on 
the Motala River be brought about, the former 
power-station will supply over a distance of 200 km. 
to 250 km. (125 to 156 miles), from southern 
Norrland to northern Gétaland. 

At what would normally be the southern ter- 
minus of the supply area of the Alfkarleby power- 
station, that is, the distribution area north of Lake 











Miliren—a steam power-station has been erected 
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at Viasteras, which completes | the Alfkarleby dis- | hide * ce ; 
tribution scheme, and equalises the power supply SWEDISH HYDRO-ELECTRIC POWER-STATION AT ALFKARLEBY. 
at times of low water. In the future, as the Alfkar- 

leby system extends, this steam power-station will | 2.0.7. 76. Hale. 

occupy an almost central position. In the course of | 


the next few years it probably will be extended up | bi bea a 



















to a capacity of 42,000 kw. Fig.31. 
The energy from the Alfkarleby power-station is 4 
employed for the following industries and pur- 
poses :— 
Consumption Consumption 4 
ae, 2a | NIAGARA. U.S. A. TROLLHATTAN. SWEDEN. 
Kw.-Hrs. Maximum | B.H.P. 11340 H=53.4 M. @.H.P=12500 H=23/ Mm. 
Consumed. Kilowatts. 
1 now —— wend gale, sulphate “os a 
and su ite wor oe os \e d ‘ ’ 
2. Electro-metallurgical purposes .. 30.0 17.5 | B.H.P.-154 H=IM. 
3. Municipal electricity works for | 
re-distribution .. ae oe 10.0 17.5 | 
4. —— eee See = wT. “ 10.0 15.0 ' 
5. n uring, engineering, c. 
(direct su on a> ae 7.5 10.0 . = . 
6. Rural distribution, agriculture, ' 
flour mills, brick-making, &c. .. 7.5 15.0 
100 100 


The above table does not include any energy which | AUGST-WYHLEN. SWITZERLAND 
may be required for railway electrification, for | B.H.P. =4000 H=8-8M 
which purpose some 10 per cent. of the total pro- | 
duction might be used, and the other figures would | 
have to be correspondingly reduced. Contracts O.08.0. SOK Oat B. 
with the more important consumers have been 
concluded up to a total quantity of about 31,000 kw. 
The system of distribution is shown by 
Fig. 36, on page 173. For the local 20,000-volt | 
distribution round Alfkarleby, the Waterfalls 
Board have constructed overhead lines to Giifle, 
Karskiir, and Tierp; the consumers have under- 
taken the construction of lines to Skutskiir and 
Séderfors. The long-distance distribution in the| (962) ALFKARLEBY. SWEDEN. 
northern direction is effected by means of a 40,000- 8 H.P. 16200. H=I7 M. 
volt line, which at present proceeds via Forsbacka, | 
Storvik and Hofors to Stjirnsund. Later on the Fit7.83. 




















on gq. 3: 
line may be continued via Hedemora to Visteras. Wi 2k 7 Se r+ 4 
In this northern district the load points, mostly +250 ~“Noload ~NeToad 25001P — 5600 NoLoad Noload  s600P 





iron works, are but a short distance apart and each 
takes about 500 kw. The Waterfalls Board first 
planned a 70,000-volt distribution system for the B% 10-56% fer 
northern district’ as well as for the southern, but $a Se ON a 
it was found that the future load requirements ; ES RRR eae 2 

did not justify this comparatively high voltage. On ates — 

the northern line all the sub-stations, except that 
at Forsbacka, have been built by the consumers. , 
In the course of the present year the sub-stations ee Se - 
at Forsbacka, See, Storvik, Hofors, Stjairnsund, Cie Sh ee 























and Langhyttan will be in full work. The 40,000- va fe 
volt lines have been constructed by the Waterfalls | g Me 
Board, except the Stjirnsund-Langhyttan line, 

which has been built by the Kloster Company. 

For the southern distribution system a primary 
voltage of 70,000 to 77,000 volts was chosen, this | 
high voltage being necessary, as most of the energy 
has to be transmitted a distance of from 100 km. | 
to 200 km. (62.5 to 125 miles). The voltage was, | 
however, limited by the necessity for a number of | 
relatively small transformer-stations with capacities | 
of a few thousand kilovolt-amperes, as well as | 
by the difficulty of obtaining, within the country, 
suitable materials for a higher voltage. The fact | 
that there is a reserve steam-power station in the | 
southern portion of the distribution area, which | 
station, if required, can work as a synchronous- 
motor station, naturally increases the load capacity 
of the main line from Alfkarleby to Visteras, and, 
at the same time, reduces the need for a higher 
voltage than that chosen. The southern distribu- ‘ 
tion line is therefore constructed for a working 
pressure of 70,000 volts from Alfkarleby, via 
Dannemora, Upsala, and Enképing, to Viisteras. 
A branch line, for 70,000 volts, has been laid from 
Dannemora to Hallsta, and another 70,000-volt 
branch line is in course of construction from | 
Enkiping to Striingniis. The latter line will prob- 
ably have to be extended, at 70,000 volts, on one 
side to Eskilstuna, and on the other side to Séder- Fic. 32. 
tiilje, and possibly further south to central Séder- 
manland. All the 70,000-volt lines were built by the towns and large industries close to the trans-|lines to Sala, Eskilstuna, Aker, and Nyqvarn have 
the Waterfalls Board. Step-down transformer former stations, and 40,000 volts for the lines| also been decided upon, and they will be ready 
stations have been constructed by the Waterfalls which are now under construction to Eskilstuna early this year. A line to Teda, close to Enképing, 
Board at Dannemora, Hallsta, Upsala, Enképing, and Sddertiilje. Important subsidiary lines are|is ready for working, and other rural lines will be 
and Viisteras, and another is being erected at in course of construction, and will soon be ready, to constructed to supply Sigtuna, Venngarn, Rasbo, 
Striingniis, The secondary pressure is 20,000 volts Dannemora mines, the Osterby works, the Schebo| and other places. All these 20,000-volt lines are 
for the urban systems, 3000 to 6000 volts for iron works, to Herring and Mirsta; secondary| being built by the Waterfalls Board. A large 
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| rural distribution system, on the co-opera'ive plan, 

has already been constructed close to Enképing, 
| and simi ar co-operative systems have been decided 
| upon and partly put in hand at Old Upsala, Rasbo, 
Tierp, Hifversisund, and Knifsta. For these 
systems the pressure used is 1500 volts; and this 
is further r.duced to 220 volts for motors and to 
127 volts for incandescent lamps. 

All the 20,000-volt lines are constructed with. 
wooden poles, provided with earthing wires on the 
more important routes. Oak poles have generally 
been used, as under the present disturbed con- 
ditions impregnated poles were unobtainable. Th» 
40,000-volt line from Alfkarleby to §' jirnsund has 
alesse ————— been constructed with A poles of fir on concrete 
bases. The line is at present equipped with three 

Fia. 35. copper conductors, each 35 sq. mm. (0.054 sq. in:) 
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in area, and one earth-wire of iron of the same sec- 
tional area ; but space has been left for a fourth con- 
ductor, which will be provided and used as a reserve. 
The 70,000-volt lines are all built with iron poles on 
concrete foundations, with accommodation for six 
copper conductors and two earth-wires of iron. 
In some places as many as five earth-wires are 
provided for protection against lightning. The 
earth-wires are normally 35 sq. mm. (0.054 sq. in.) 
in area, and the copper conductors 70 sq. mm. 
(0.108 sq. in.) in area on the Alfkarleby-Upsala 
line; on the other lines the sectional areas are all 
35 sq. mm. Special line sections have been used in 
some places where desirable. On the Enképing- 
Striingniis line four copper conductors will be in- 
stalled at first, and one of these will be in reserve. 

The lines have been designed according to the 
standards of the Swedish Technological Society. 
On the 70,000-volt lines, however, the requirements 
have been made more stringent, and the foundations 
have been calculated for a factor of safety of five ; 
the same factor has been adopted in designing the 
poles for stresses at right angles to the line. On 
the 40,000-volt lines the foundations have been 
made with a somewhat lower factor of safety. To 
prevent the lines from being unduly stressed by 
accidental extra loads of snow and ice, the spans 
have been limited to the following :— 


Maximum. Normal. 


265 m. (870 ft.) 200 m. (656 ft.) 
170 m. (558 ft.) 160 m (525 ft.) 
about 
125 m. (410 ft.) 125 m. (410 ft.) 
80 m. (262 ft.) 80 m. (262 ft.) 
These spans have also been selected to prevent the 
lines from swinging together, or sagging irregularly 
under uneven accumulations of ice or snow. For 
the same reason the distance between the wires at 
50 deg. Cent. was increased to 6.75 m. (22 ft.), 
with the 70-sq.-mm. conductors, and to 7 m. (23 ft.) 
with the 35-sq.-mm. conductors where suspension- 
type insulators were employed. Elsewhere the 
lines have been built with ample distance between 
the wires—that is, 2.5 m. to 3 m. (8 ft. 2 in. to 
9 ft. 10 in.) for the 70,000-volt lines, and with par- 
ticularly ample insulation. The 20,000-volt insu- 
lators are of a type somewhat larger than that 
previously employed in Sweden for 40,000-volt 
lines; the 40,000-volt insulators are somewhat 
larger than those formerly used for 50,000 volts ; 
and the 70,000-volt insulators are of the suspension 
type with six elements, 

In the transformer stations for 70,000 volts 
endeavours have been made to reduce the number 
of the primary transformer windings, switches and 
other apparatus as much as possible. The 70,000- 
volt stations have been equipped with only two 
three-phase transformers of the same dimensions, 
corresponding to the two single lines which feed 
each station, one of which is intended to serve as a 
reserve. Each transformer is equipped with secon- 
dary windings for both the secondary voltages 
supplied by the respective stations. The Hallsta 
station is equipped with a group of three single- 
phase transformers, with an additional single-phase 
transformer as a reserve, and for future extension 
will be provided with a further group of three 
single-phase transformers of the same size as those 
now installed. By using a simple 70,000-volt bus- 
bar system the number of 70,000-volt switches has 
been reduced to two, and by inserting current 
transformers with return-current relays for the 
incoming lines, the cutting-out of a single faulty 
line can be effected without disturbing the working 
of the station. Beyond earthing resistances for the 
neutral points of the transformers, and earthed 
voltage transformers for the delta-coupled systems, 
no excess- voltage protection has so far been installed. 


For 70 sq. mm. (0.108 sq. in.) 
lines se es ee 
For 35 sq. mm. (0.054 sq. in.) 
lines se rr es 
For 25 sq. mm. (0.039 sq. in.) 
lines oe os os 
For 16 sq. mm. (0.025 sq. in.) 
lines os ° ee 





MESSRS. SCHNEIDER’S GUN, MUNITION, 
AND ARMAMENT WORKS. 

We illustrate in Figs. 1 to 7, on Plates XIX to 
XXI, in the present issue, various shops of several 
of the works owned by Messrs. Schneider and 
Co,,. in, different parts of France, In two 
former issues (see ENGINEERING, vol. c., pages 
535. and 559) we gave an illustrated description 
of their type of light, horse artillery, 75-mm, 





(2.953-in.) and of their 105 mm. (4.134 in.) type of 
field guns. Their activity in this class of work, 
which dates from the period of the French Revolu- 
tion, was most marked for the twenty years 
previous to the outbreak of the present war, 
and the success they achieved is now universally 
acknow Since the war broke out they have 
developed a tenfold activity and practically the 
whole of their older establishments at Creusot and 
Havre, Harfleur, Chalon, Champagne-s-Seine and 
Bordeaux, together with many new ones which they 
have recently built or acquired by purchase, have 
been set apart almost exclusively for supplying 
their country’s needs in guns and munitions, and 
the needs of a part of the Allies in war work of 
every description. These facts lend special interest 
to the views, selected from a number, which we are 
able by their courtesy to reproduce in our pages. 

Figs. 1 and 2, on Plate XIX, are respectively a view 
in one of the machine-shops set apart for machining 
field-gun shells, and a view in another shop where 
the machining of 75-mm. field-guns parts is 
conducted. As will be seen, a large proportion of the 
easier work is done by female labour. The women- 
folk of France have eagerly responded to the 
nation’s call and have for many months past been 
contributing to make up for the lack of skilled 
labour in every branch of industry. We may add 
at this juncture that a very large portion of the 
unskilled labour in many trades throughout France 
is now being carried out by natives from Algeria 
who have volunteered their services for the work 
during the time the war lasts. 

The extent to which female labour is being 
resorted to in Messrs. Schneider’s establishments 
distributed in various French cities is more marked 
still in the three views, Figs. 3 to 5, of Plate XX, 
Fig. 3 being a view in one of their fuse factories, 
Fig. 4 showing one of the rooms in which the verifi- 
cation of fuse component parts is carried out, and 
Fig. 5 another view in a field-gun shell-machining 
shop. The heavy work is still being done by men, 
such, for example, as the manufacture of heavy 
projectiles and the forging, assembling and machining 
of guns.’ Fig. 6, on the same plate, illustrates the 
forging of the head of a projectile, and Fig. 7 on 
Plate X XI is a view in a gun-machining shop. 





AGRICULTURAL MACHINERY IN RUSSIA. 
BELow we continue the series of notes received from 
a correspondent who has just returned from abroad. 





The writer, a few months before the outbreak of the 
present hostilities, had the pleasure (it was a pleasure) 
of meeting in Siberia one of two German brothers 
who had gone out there about three years before. 
In conversation he learnt that on their arrival in 
Siberia they had taken a small farm to gain the 
confidence of the farmers and peasants. They then 
entered into an agreement with the farmers in the 
surrounding districts to supply them with technical 
knowledge how to increase the output of their land, 
the German brothers to be recompensed by being paid 
a certain percentage of the extra crop thus secured. 
They arranged to supply the farmers with the latest 
agricultural machinery, the payments on the machinery 
to be completed in three years, a certain percentage of 
the total crop to be paid each of the three towards 
the cost of the machinery. Where chemical fertilizers 
were recommended, these were bought from the 
German brothers, and with the extra depth turned 
over by the machine plough there was always an 
extra crop, so that the risk of their arrangement to 
them was very small, On being asked if the Siberian 
Government officials had in any way proved obnoxious, 
he replied: ‘“ They have been ing but courteous 
in the past, and as we are selling out farm in two. 
months to go to another part of the country, it is 
hardly likely they will give any trouble before then, 
but if they did, and we were compelled to return to 
Germany, we should really be indifferent, as 
for our labour and capital has been so great 
would be no hardship if we had to return to Germany.” 

If the income of these German agricultural machinery 
agents—for they were nothing else—was so great that 
they could talk of retiring after three years’ business, 
it surely will well repay the British manufacturer of 
agricultural machinery to push his business-in Russia 
and Siberia, which is really Pe eae country. Before 
the war there was great difficulty in arr about 
supplying machinery on a credit basis in Siberia ; in 
fact it could only be arranged safely, as done by 
those German brothers, by having a personal represen- 





tative in the district. Now, conditions have altered 


greatly, but the opportunity to utilise the altered condi- 
tions must be seized before the conclusion of hostilities. 
There has been formed in each district of Russia and 
Siberia an organisation of wealthy farmers, peasants, 
&c., called The Russian Zemstvo Union, who are at 
present dealing with the supplies for the army, &c. 
The Zemstvo could be approached at the present time, 
by British manufacturers, to enter into co-operation 
with them to supply the Russian or Siberian farmer, 
on the conclusion of hostilities, with. agricultural 
machinery or implements, say, on a three years’ credit. 
The Zemstvo could arrange for the supply and for 
collecting the payments on the machinery co-opera- 
tively, a percentage of the crop from the farm each 
year being put aside to pay for the machinery, the 
Zemstvo paying the total amount to the mantfacturer. 
The manufacturers would thus have a wealthy society 
to guarantee the payments, and, being a local society, 
it would know the conditions of each farm. Manufac- 
turers would require to amalgamate and to deal through 
a central office with the Zemstvo Union in Russia. It 
would be up to the British Government to see that this 
ring of manufacturers received the necessary financial 
backing. 

Similar societies, of traders, manufacturers, &c., 
have been formed in the larger towns in Russia, and 
it would be, no doubt, to the advantage of British 
manufacturers of steam, oil and electrical plants to 
get in touch with them.  - 

The writer is fully aware of the tremendous difficul- 
ties there are in transporting machinery into the interior 
of Russia or Siberia. On one occasion he travelled 
with a trader, who had been into Moscow for his year’s 
supplies, who had to do a five days’ train journey and 
then 800 miles on horseback. But if the British manu- 
facturer can place his machinery near the railway 
routes or waterways for the present, it would act as 
an advertisement for him when the facilities are pro- 
vided for pushing his business further afield. This 
will also apply to the neutral or disinfected German 
trader after the war. The writer does not think the 
British manufacturer will find another opportunity 
like the present for making arrangements to supply 
the Russian or Siberian farmers’ demands for agricul- 
tural implements, in the future, through an organised 
society like the Zemstvo, who would guarantee the 
payments. Our Eastern Allies are beginning to com- 
prehend the vast possibilities of Eastern Russia, and 
the political alliance recently signed is only a slight 
outward indication of the many agreements that are 
being made between the manufacturers and traders in 
the two countries. Passing through America the words 
“* Do it now” are noticed almost everywhere. If the 
British manufacturer wishes to secure a fair amount of 
the trade in Russia he must “‘ Do it now.” 





Tue Arm Surrty To Botrer-Rooms on WarsuHIPs.— 
In a pamphlet recently published, Mr. R. W. Allen, 
M.Inst.C.E., of the Queen’s Engineering Works, Bedford, 
has collected together some valuable data on the supply 
of air to boiler-rooms. He lays special emphasis upon 
the need of providing ample and unobstructed = 
in order to avoid a waste of the head erated. The 
head wasted varies nearly as the square of the air velocity, 
as it is not practicable to reconvert into pressure head 
any substantial fraction of the velocity head of the moving 
fluid. Mr, Allen quotes a number of cases of excessive 
velocities in the air shafts of different warships, ranging 
from 48 ft. up to 78 ft. per second. In practice a high 
velocity in the air ways means that the effective 
age in the boiler-room is reduced by the head equiva- 
t to this velocity. With such an air speed as 78 ft. 
per d this reducti ts to 2in. That these 
excessive speeds are not unavoidable is shown by the 
uotation of other figures, where even on destroyers 
the air velocity has been kept down to 42 ft. per second. 
In certain cases the air shafts have been thought con- 
venient places for the storage of hose, &c. In other 
cases pipes have been led through them, with little or 
no consideration to the consequent obstruction of the 
airway. Again, the openings above-deck are often 
far from as free*as is desirable. Deck erections, for 
example, may obstruct the access of air to the whole of 
one side of the intake, and some instructive examples 
of this are given. ‘The armour bars or gratings are also 
commonly of bad form. Experiments made at Bedford 
with bars of “‘fair form” instead of rectangular showed 
with the fair form a zero pressure drop 

i i i bars the loss of 


, whilst with the 
cog. etn the Seanilietina. wes OE in. (water gauge) 
i 5 ft! per second. Mr. Allen 
states that when two fans are mounted close together 
their De age by fixing 
sO tthe air! currents 
as delivered oe a eens vee each other, and 
similar plates have also proved advan éven wit 
with ribbons in the boiler-room 
shown that in many cases the air is far from 
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INDUSTRIAL NOTES. 


Tue monthly report for the present month of the 
United Society of Boiler Makers and Iron and Steel 
Shipbuilders makes the following remarks: “. . . 
Our percentage of unemployment is the lowest on 
record. Our skilled men are urgently required by the 
nation at the present time, both on the field and in the 
factory. The number of our men absorbed in the 
Army and on vessels of war is reflected in the ship- 
building returns for the last seven months. In our 
largest shipbuilding district the total of merchant 
ships for seven months is 74,785 tons. 
half the output for the co i 
year and only one-fourth the output of the 
for 1914, and less than one-fifth of 
same period for 1913. In the ‘minds of 
there was some alarm that the German submarines 
were the most serious menace to our shi 
from Lleyd’s returns the total war losses to British 
shipping in the quarter is less than 
The length of the war and the cost of the war in money 
and livés have exceeded all expectations. . . . 
The duty of our soldiers is to kill the enemy, or to render 
as OAT. Sten. NROe te: AERA SO. Je: SP Oe 
home must do all we can to supply them with the 
most deadly weapons for this purpose. . . .” 





In this connection it is interesting to put on record 
a few statements made by an invalidated British Army 
chaplain. After paying a tribute to the most admirable 
and most disinterested way in which our men act in 
every respect and in every situation at the Front, even 
when they are wounded, the chaplain concluded as 
follows: “. . . Do you know what have become the 
most beautiful material objects in the world to my eyes ? 
Shells, guns, munitions. Why ? Because they are sub- 
stitutes for the most precious flesh and blood in the 
world; the flesh and blood of our truest Christians. 
The more we have of the one, the less we need to 
sacrifice of the other. That is why the deadly things 
have become of all things the most beautiful in my 
eyes. That is why if I were not the servant of our men 
in another capacity, I should be working in a munition 
factory at home to-day.” 





In the quarterly report for April to June now issued 
by the Shipconstructors’ and Shipwrights’ Association, 
the following statements are made: “. . . 
readjustment of things after the war is a subject which 
must be well thought out and to which sae 
labour must give its undivided attention. ile we 
must prosecute the war to a successful termination, 
we cannot afford to wait for that event. It is necessary 
that labour should be so prepared that when the 
opportunity arises we will be ready to show that 
organised labour has clear and definite proposals, not 
only as to wages, conditions of employment, hours 
of labour, but as to the organisation of industry, its 
control and its development from a national stand- 
point, in the general interest of the community. . . . 
The war has changed the outlook in many directions. 
Labour must now show, by its broad national views, 
that its claims to be heard in a larger measure in all 
that affects the interest of the country and the Empi 
is based on its ability to govern, not in a parochial 
sense, but in a national and international sense. . . . 
The reward of labour must not be left, as at present, 
to the operation of supply and demand alone; a 
minimum wage for all workers must be arranged, and 
upon that all other charges in the production of any- 
thing should be based and built up, and that having 
been done, labour can join with employers in 
that wages are maintained and not reduced by s 
and unfair competition from abroad. . . . Another 
important matter on which too much attention cannot 
be directed is the question of education and the training 
of our apprentices in their various callings. ap 
With the requirements of our Navy to be met, it w 
only to be expected that trade would maintain a high 
level, and our members generally have been fully 
employed. Although, for obvious reasons, no informa- 
tion is available with regard to war work, it is interesting 
to record that according to Lloyd’s returns there were 
440 merchant vessels of 1,540,218 tons under con- 
struction at the end of June, being 117,000 tons more 
than the previous quarter and about 33,000 tons more 
than for the same quarter of 1915. The 
meome of the Association for the quarter has been 
22,9431. 38. 11}d., whilst the expenditure was 
17,6871. 7s. 64d., leaving a net gain to the funds of 
5, 2551. 16s. 5d. which, added to the balance in hand, 
brings the reserve fund at the end of June up to 
183,818/. The total membership at the end of June, 
1916, was 30,250. . ” 





As a result of the training received at the Munici 
Technical Schools at Suffolk-street, Aston, and ake. 
worth, says the Birmingham Daily Post, some hundreds 
of Birmingham men and women have joined the great 


| army of munition workers. The local Education 
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ment is working in conjunction with the Ministry 
unitions. Owing to the large number of persons 
desirous of undergoing a course of training, it was 
necessary to have a waiting list. This is now ming 
exhausted, and the authorities are anxious to receive 


aptitude are drafted into the ae 

i snaking. motoring and 
students give whole time, and f : 
week maintenance allowance, and the training is 
completed they are by the 
in works where their services are needed. : 
present time gauge makers, in particular, 
as well as those proficient in making and 


and in~ these “directions the~ training ~given~at~ 
Birmingham schools has proved most valuable. 
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The Commission of Canadian business men who are 
on a visit to this country with a view to improve trade 
with Canada were received last Monday at the Philo- 
sophical Hall, Leeds, by the Chamber of Commerce 
and a number of business men. In the course of a 
speech he made to the meeting, Mr. Woods, representa- 
tive of the wool industry in the Commission, said that, 
after all, trade with Canada was a question of tariffs, 
and the Commission hoped that when the war was 
over there would be an arrangement which would make 
for the greatest possible amount of trade being done 
between Canada and the Mother Country. Canada 
wanted to shut German goods and Germans completely 
out of the market. Canada was thinking of the treat- 
ment which our men who were prisoners in Germany 
were recei There was a feeling wherever the 
Commission went that in the arrangements for shutting 
out all German , calm, businesslike judgment 
to the exclusion of feelings of revenge 
or passion, In it was found that a surtax 
against German goods operated very effectively. When 
Canada gave the preference to British goods, Germany 
put on a surtax, and Canada replied with one against 

rmany. That reduced imports from Germany in 
one year by 50 to 60 per cent. The surtax was removed 
in 1909, but it took until 1913 for German trade to get 
back to the point at which it stood when the surtax 
was proposed. The Commission hoped, when matters 
were being adjusted after the war, that there would be 
a substantial within the Empire, a reason- 
able tariff being against neutrals and a very 
high one against the enemy. . That feeling was the one 
which prevailed throughout Canada. “ We feel,” 
concluded Mr. Woods, “that the Empire has been 
drawn together by this war in a way that would never 
have been possible;’ that there is throughout the 
Empire a strong desire to co-operate, and while each 
part should be allowed to adjust its own affairs in its 
own interests, it should never be forgotten that there 
are general Empire needs and possibilities.” 


The aj ion of the Standing Committee of the 
Ship Unions for an increase in wages was 
heard by the Government Committee on Production 
in last Frida: ars: Se 18th inst., Sir George 
Askwith presiding. Boilermakers’ Society are 
asking for 6s. per week advance for time workers and 
15 per cent. for piece workers, whilst the allied trades 
ask an all-round increase of 15 per cent. We under- 
stand that the application had already been before a 
Central Conference between the Standing Committee 
and the Shipbuilding Employers’ Federation, and had 
been refused by the employers. The men urged that 
their claim was justified by the increased cost of living ; 
the employers replied that the increased cost of pro- 
duction prevented them from considering the men’s 
request. At the close of the proceedings last Friday 
the Press was informed that the decision of the Com- 
mittee on Production will be announced in a few 
weeks, 





Mr. A. L. Humphrey, of the Westinghouse Air 
Brake Company, Wilmerding, Pa., dealt with the 
manufacture of munitions in a lecture he delivered on 
May 31 at Pittsburgh. The lecture is reproduced in 
The Iron Age. Among Mr. Humphrey’s statements 
are the following: “. . . It has been estimated 
that for every man needed at the Front to operate 
the machines of actual warfare there are needed three 
men at home to furnish him with the supplies for his 





Ministry of Munitions | 


operations. Thus for an army of 2,000,000 men at 
the Front, 6,000,000 men are needed in the workshops 
to keep supplied the men in active service. When one 
considers that there are not more than 3,000 truly 
expert gauge makers in the country, the point where 
they can render most effective service is fully apparent. 
The work of the Committee on Industrial , 
then, is most wise in listing our skilled artisans that they 
may not be foolishly sent to the Front in the time of 
need and thereby impose starvation upon military 


-me here draw attention to the insidious, 
the way of restrictive labour legis- 


ng the | lation that become 90 . “to the man- 





two years under the restrictions imposed by our own 
National Government, it would have been necessary to 
bid from 25 to 50 per cent. higher than the prices at 
which the contracts were actually taken, and it is the 
opinion of those in a position to w that such prices 
would have been prohibitively high and that business 
would not have been procu Unhampered by 
foolish laws, mechanics in the manufacture 
of munitions have been able to earn 50 to 100 per cent. 
more than has ever been earned by the same class of 
men heretofore. . . .” 





The Ministry of Munitions forward the following for 
publication :— 

The Clyde Commission for the dilution of labour 
was constituted on January 22, 1916, as a temporary 
Commission to establish the principle of dilution: in 
the Clyde District where special difficulties had arisen. 
It was originally contemplated that the Commission 
would complete its work in a few weeks. The task, 
however, has proved a much longer one. than was 
anticipated, and when, on May 12, the scope of the 
Commission was extended to the Tyne, its term of 
office was extended for a further period of two months. 
The Commission has now made such progress with ite 
task that it has become possible to continue the work 
on the Clyde and the Tyne on a somewhat modified 
basis 


Dilution has already been established in 150 of the 
largest of the 300 controlled engineering and shipyard 
establishments on the Clyde, and some 14,000 women 
have been introduced by the Commission, the greater 
proportion of whom are engaged on general engineering 
work, excluding shells. Agreements have been con- 
cluded for dilution in shipbuilding and ship-repairi 
yards on the Clyde and with all the princi 
shipyard trades ; the interc eability of members of 
different shipyard trades, and the introduction into the 
shipyards of unskilled men and women is i 
satisfactorily. 

Arrangements have accordingly been made whereby 
the current work of the Commission on the Clyde and 
Tyne will be taken over and continued as from 
September 1 by officers of the Ministry of Munitions 
and of the Admiralty, as in other of the country. 
In making this announcement the Minister of Munitions 
desires it to be generally known that the Commissioners 
have intimated their willi to place themselves, 
individually and collectively, at his disposal after the 
Commission, as such, has come to an end, to deal 
with questions of difficulty arising out of agreements 
concluded on the Clyde and Tyne, and also to assist 
the Labour Supply Department of the Ministry of 
Munitions in applying the principles of dilution in other 
parts of the country. 

The Minister of Munitions takes this opportunity 
of expressing his appreciation of the very valuable 
work accomplished by the Commissioners in cireum- 
stances of exceptional difficulty. 

ene Se pe San » when dealing 
briefly with . Schneider’s ammunition works,. we 
state that a number of natives from ria are now 
carrying out unskilled work throughout It is 
now reported that Chinese have also been landed in the 
country for the same purpose, whilst several thousand 
Portuguese workmen are on their way to work. in the 
French factories. 

the 





Batpwix Locomortives.—The management of. 
Baldwin Locomotive Works has purchased a tract of 





71 acres adjoining the company’s present, property at 
Eddysto Pennsylvania, The land thus po Hay 


ne, 
extends pertly into Ridley township. 
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MALLET LOCOMOTIVE FOR THE BALTIMORE AND OHIO RAILWAY. 
CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 








We have from time to time illustrated in our pages 
a number of examples of exceptionally powerful Mallet 
compound locomotives constructed for service in the 
United States, and to these we now add engravings of 
two recent types constructed at the Baldwin Locomotive 
Works, a firm who have had much experience in the 
development of this class of engine. The Mallet 
articulated type of locomotive has now been in use on 
American railways for about-twelve years, and has proved 
itself a highly efficient form of motive power for certain 
classes of service. The failures which have, in some 
imstances, attended the introduction of these engines 
have been due not so much to defects in design as 
to attempts to use the locomotives in performing work 
for which they were not suited. Furthermore, the 
necessity for using Mallet locomotives in road work is 
not as pressing now as it was shortly after the type was 
introduced. During the past few years it has been 
possible to increase the capacity of single-expansion 
locomotives, with only one group of coupled wheels, to 
such an extent that the tractive force of the largest 
ten-coupled engines now materially exceeds that of the 
first heavy Mallet locomotives built. The latter had 
six pairs of coupled wheels, divided into two groups of 
three pairs each. 

The use of Mallet locomotives in the United States | 
is now confined principally to three classes of work, 
viz., pushing service on mountain grades; switching 
service in “ gravity ’’ yards, where heavy trains must 
be pushed up one side of the “‘ hump” before the cars 
are classified ; and road service where conditions of 
operation are unusually severe and the traffic is moved 
at comparatively low speeds. 

The illustrations on the present and opposite pages 
show two designs of Mallet locomotives which have 
been recently built by the Baldwin Locomotive Works. 
Locomotive No. 7109, for the Baltimore and Ohio 
Railroad, which is illustrated by Figs. 1 and 2 annexed, 
is one of 15 which have been specially designed for 
road service on the Cumberland Division. Conditions 
on this section of the line are unusually severe. The 
traffic consists chiefly of coal, which is moved in an 
east-bound direction over grades of 2.27 and 2.4 per 
cent. West-bound, against the movement of empty | 
cars, there is a grade aporoximately 20 miles long, the | 
greater part of which rises 2.28 ft. per 100. Mallet 
locomotives of the 0-8-8-0 type have been used as 
pushers on these grades for several years, and the 
results obtained have been so satisfactory that the 
Mallet design has now been adopted for road service. 
As there are frequent curves on the line, and the new 
engines head the train, they have been equipped with | In the new Mallet locomotives the high - pressure 
two-wheeled leading bogies of the radial type. No | cylinder saddle, and the upper sections of the two waist 
rear bogie is used, as the engines are run chiefly in a | bearers over the front frames, are bolted to the boiler 
forward direction. |shell. Inside liners are used above the saddle and the 

The boilers of these locomotives are similar, in many | waist bearers, and a tight joint is assured by electric 
respects, to those of the Nasiville, Chattanooga and | welding around the edges of the liners and bolt heads. 
St. Louis Railway engines to be described later. The| The superheater is of the Schmidt type, and the 
barrel is built with a conical connection, and there is | general arrangement of the piping is similar to that 
a similar arrangement of combustion chamber and | used on the Nashville. engines. The high-pressure 
brick arch.. The Street mechanical stoker is applied. | distribution is controlled by inside admission piston 
With this device the coal is blown into the furnace, | valves, 14 in. in diameter, while the low-pressure valves 
by means of steam jets, at three points, one on the| are of the Allen ported balanced slide — type. 
centre line of the fire-box and one on either side. The | Walschaert’s valve motion is used, and the gears are 
Street stoker is.used on a large number of locomotives | controlled by the Ragonnet power mechanism. Each 
of the 2-8-2, 2-10-2 and Mallet types on this road ; | high-pressure cylinder is an independent casting, and 
‘and by its-use full steam pressure can be maintained | is bolted to the frames and to the central saddle. The 
while the. engines are working in the most severe low-pressure cylinder castings, however, meet on the 


service on mountain grades. | centre line of the engine, where they are securely 
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bolted together. These cylinders are placed on an 
inclination of 1 in 39. Owing to their large size (41 in. 
diameter) and the comparatively small diameter of the 


| coupled wheels, the clearance under them would be 


too limited for conditions on this road if they were 
placed horizontally. 

An automatic starting valve is used, and it is placed 
in a pipe which connects one of the high-pressure steam 
pipes with the receiver pipe. When the throttle is 
first opened live steam passes direct to the receiver 
pipe and thence to the low-pressure cylinders ; but as 
the pressure in the receiver pipe increases, due to the 
high-pressure exhaust, the valve closes and the loco- 
motive works compound... 

The articulated connection between the front and 
rear frames is designed to give an unusual degree of 
flexibility. Not only is the hinge pin fitted into a 
spherical bushing, but the radius bar is pinned to the 
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MALLET LOCOMOTIVE FOR THE NASHVILLE, CHATTANOOGA AND ST. LOUIS RAILWAY. 
CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 








front frames in such a way as to allow relative move- 
ment between these parts in a vertical plane. The 
front and rear frames are neither interlocked or 
connected by hanger bolts. The weight, however, is 
evenly distributed, as there is a difference of only 
1,100 pounds in the amounts carried by the two groups 
of coupled wheels. 

The leading bogie has a swing bolster, which is hung 
on three point suspension links. This bogie is 
equalized, by means of a central beam, with the first 
and second pairs of coupled wheels in the forward 
group; while the third and fourth pairs are inde- 
pendently equalized. In the case of the rear group of 
wheels there is a continuous equalization system on 
each side of the locomotive. 

The engine for the Nashville, Chattanooga and St. 
Louis Railway, shown by Fig. 3 annexed, is one of 
three which were specially designed for pushing service 
on 2 per cent. grades. Formerly, two assisting loco- 
motives were required to move a full tonnage train 
over these grades. Each Mallet engine replaces two 
pushers, as it develops a tractive force of 99,000 pounds, 
which is twice that of the Mikado (2-8-2) type loco- 
motives used on this road. The requirements in this 
case, therefore, were very clearly defined. 

The Mallets traverse curves of 339 ft. radius, and are 
handled on turn-tables 90 ft. in length. In order to 
support the weight required for adhesion without 
carrying an excessive load per axle, four pairs of wheels 
are coupled in each group; and a two-wheeled radial 
bogie is used at each end, so that the locomotive tracks 
well when running in either direction. The wheel 
arrangement is thus 2-8-8-2. The front bogie is centre- 
bearing and the rear bogie side-bearing, and each is 
equalized with the adjacent group of coupled wheels. 
This is a flexible arrangement of equalizing rigging, 
which approximates, as closely as possible, a three- 
point suspension system. 

The boiler is built with a conical connection in the 
barrel, which increases the shell diameter from 7 ft. 
4 in. at the first ring to 8 ft. 4 in. at the throat. The 
furnace has a combustion chamber extending forward 
a distance of 4 ft. 10 in. into the boiler barrel. The 
use of the conical connection provides not only ample 
steam space above the furnace, but also a fairly deep 
water space under the combustion chamber. Circula- 
tion in this water space is increased by four water 
tubes, which extend from the bottom of the combustion 
chamber to the back of the fire-box. These tubes 
support the brick arch and add valuable heating 
surface. 

The Standard Stoker is used on these locomotives. 
The fuel is conveyed mechanically from the tender to 
the furnace, and is blown, by means of steam jets, from 
a firing-table placed inside the fire-box, under the 
fire-door. The steam nozzles are so arranged that the 
coal can be scattered in any part of the fire-box. A 
mechanical stoker is practically indispensable in a coal- 
burning locomotive as large as this one. 

The superheater is of the Schmidt type ; and as the 
header is located in the smoke-box, it is necessary to 
convey the superheated steam to the high pressure 
cylinders through horizontal pipes, which are external 
to the boiler and are heavily lagged to prevent radiation. 
The high-pressure exhaust is conveyed forward to the 
low-pressure cylinders through a single flexible pipe, 
placed on the centre line of the locomotive between 
the frames of the front engine. This pipe has a ball 
joint at its rear end. The joint is seated in a suitable 
cavity, formed in the high-pressure cylinder saddle 
casting. 


Fra. 3. 
Baltimore porn, 
. an Chattanooga 
Kame of Railway Ohio _—_and St. Louis 

Railroad. Railway. 
Gauge bw ‘e 4 ft. 8} in. 4 ft. 84 in. 
Diameters of cylinders 27and4lin. 26 and 41 in. 
Stroke 7” % 30 in. 30 in, 
Valves, high-pressure Piston 14 in. 





engine are below the link centres, and those of the low 
pressure engine above the link centres. The radius 
_ rods thus balance one another when reversing or chang- 
ing the cut-off. 
A simple arrangement, patented by the builders, is 
used for connecting the lift shafts of the front and rear 
engines. This device consists of a single reach rod, 


which is placed on the centre line of the locomotive 
and is provided with a flexible joint. The joint is 
guided between the inner walls of the high-pressure 


diam. Piston 
» -. low-pressure Balanced 15 in. diam. 
slide 
Boiler— 
Barrel os le .. Conical Conical 
» diameter of largest 
ring ee ee in. 88 in. 
» .. thickness of sheets. . §,l,1y,in.  §, Hf, 1 in. 
Working pressure in Ib. per 
. in, oe es os 210 210 
Fud used .. x Soft coal Soft coal 
Form of staying .. Radial Radial 
Fire-box : material Steel Steel 
és length .. - 132} in. 126 in. 
a. width .. oe 96 in. 97} in. 
pe depth, front 89} in. 83 in. 
= » bac Se 67 in. 68 in. 
Thickness of sheets: sides # in. in. 
he a back ? in. in 
9 a crown é in. in. 
ae ae tube + in. in. 
Water spaces : - front oe 6 in. 5 in. 
a sides 6in. to 4in 5 in 
és back 4 in. 5 in. } 
Tubes: diameter .. ..  S5hand2}in. 5) and 2} in. 
» material .. .« Steel Steel 
5} in., No. 9 ay a 9 
W.G. .G. 
» _ thickness .. 2} in., 0.125 2} in., No. 11 
in. Ww.a, 
» length 24 ft. 24 ft. 
» number 48, 5) in 43, 5) in 
diam. m. 
269, 24 in 253, 2% in. 
m. iam. 


Heating Surface and Grate Surface— 
x 


Fire-bo: Se os és 228 sq. ft. 228 sq. ft 
Combustion chamber se  -* 6 os 
Tubes -. os 52. eS on 5,044 ,, 

» carrying firebrick 
arch os ee es . GB w 

Total - be ao 8888, 5,433 ,, 
Superheater é 1,415 ,, 1,262 ,, 
Grate area .. 88.2,, 85.5,, 

Wheels— 

Driving wheels: diameter, 

outside - .. ws -. 58in 56 in. 
Driving wheels: diameter, 

centre .. ey oe 50.in. 50 in. 
Driving axles ; main jour- 

nals - - on 105 x 16in. 11 x 12in. 
Driving axles ; other jour- 

nals o's oe os 10 x13in. 9} x 12 in. 

Truck wheels: diameter... 33 in, 33 in. 

» axles, journals . 6 x 10 in. 54 x 12 in. 
Wheel base— 

Driving 41 ft. 2 in. 40 ft. 4 in. 

Rigid 15 ft. 6 in. 15 ft. 0 in. 

Total engine - .. 50 ft. 4in. 55 ft. 8 in. 

» engine andtender .. 87 ft. 5} in. 85 ft. 7} in. 
Weight — 

On driving wheels . . 462,500 Ib. 430,300 Ib. 
» truck, front .. 23,100 Ib. 20,100 Ib. 
<  -— ne. <p — 19,000 Ib. 

Tota! engine be .. 485,600 Ib. 469,400 Ib. 

» engineandtender .. 692,000 Ib. ut 
635,000 Ib, 
Tender— 
Wheels, number... Eight Eight 
= diameter .. 33 in. 36 in. 
Axle journals pe -. 6x 11Lin. 54 x 10 in. 
Tank capacity o% -- 12,000 U.8. 8,500 U.S. 
gals. gals. 
= 9,600 (= 6,800 
English gals.) English gala.) 
Fuel capacity 20 tons 14 tons 


The steam distribution to all the cylinders is con- | ® 


trolled by inside admission piston valves. These are 


cylinder saddle, and is located immediately above the 
articulated frame connection. With this construction 
there is a minimum tendency to distort the movement 
of the low-pressure valves when the locomotive is 
traversing curves. i 

The front and rear frames are connected by a cast 
steel radius bar. This bar is rigidly bolted to the front 
frames, and is fitted at its rear end with a spherical 

| bushing of case-hardened wrought iron. The bushing 

is bored out to receive the hinge-pin, and it can turn in 
the radius bar. With this construction there can be 
no binding action between the pin and the radius bar, 
| should the front and rear frames have relative motion 
in a vertical plane. 

The forward extension of the boiler, over the front 
frames, is supported by two bearers. The wear is 
taken, in each case, by a renewable brass shoe. The 
front bearer is fitted with controlling springs, for the 

| purpose of restoring the alignment of the frames after 
| traversing curves. 
| Live steam can be admitted to the low-pressure 
| cylinders through a pipe which is tapped into the 
receiver pipe and is ccnnec' to a lever valve con- 
veniently placed in the cab. This valve is opened only 
|in starting. As soon as the low-pressure cylinders are 
receiving the high-pressure exhaust the valve is closed, 
and the locomotive works compound. entirely. 
| Both the locomotives illustrated are shown equipped 
with Vanderbilt tenders. In the case of the Nashville 
| engines these tenders have been exchanged for others 
with rectangular tanks which were formerly used with 
passenger locomotives, The Vanderbilt tender, with its 
| cylindrical tank, has easily accessible running gear and 
|is readily inspected ; and it is in extensive use on a 
|number of American roads. 
| The accompanying tabular statement contains the 
| principal dimensions of the locomotives described above. 





Sutraire Resipve as Furr.—Much interest attaches 
to the invention by Mr. R. W. Strehlenert, a Swedish 
engineer, of sulphite coal from the residue of sulphite 
wood pulp. A company has been formed in Norway for 
the exploitation of the invention, with a capital of 
90,0001., and the large Union Company, the Greaker 
Cellulose Company, and the Norwegian Company for 
Electro-Chemical Industry, are stated to be interested 
in the new concern. The residue from sulphite manu- 
facture is large, as the paper pulp only accounts for 
about 45 per cent. of the original weight of the wood. 
The balance has so far been neglected, with the exception 
of that portion employed in the sulphite spirit manu- 
facture. In this only 14 per cent. is utilised, so that 
more than — cent. of the total weight of the wood 
remains un . In the Strehlenert process the product 
is a coal or coal powder, of a heating value of 12,400 
B.Th.U. per lb. It is calculated that the production of 
cellulose in Sweden and Norway amounts in the - 
ate to about 1,000,000 tons per annum, of which about 
three-fourths comes from Sweden and one-fourth from 
Norway. The first works are being commenced at Greaker, 





15 in. in diameter and are operated by the Walschaert’s 
valve gear. The gears are so designed that, when | 


| running forward, the-link blocks of the high-pressure | 


between Sargsborg and Frederikstad, with an initial 
capacity of some 6,000 tons annually, the quantity of 
coal which the Greaker Cellulose Works use in the year. 
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THE PRINCIPLE OF RELATIVITY. 
To tus Eprror or ENGINEERING, 

Srr,—On 132-134 of your issue of the 11th inst. 
there ap an interesting article under this head- 
ing; and, although “that expression has assumed a 
definite meaning,” I submit that a vast amount of 
nonsense is still indulged in by those to whom an engineer 
might reasonably to turn for help towards clear 
thinking in to matters, “‘ the immediate relevancy 
of some of which he hardly understands.” 

You quote Minkowski :—‘‘ But all our observations 
are bound to space and time. Nobody ever saw a place 
except at some definite time, nobody ever noticed a time 
except at some place.’’ Well, how can we ever e 
ordinary folk to be anything but muddle-headed w 
one of cur great teachers is so slack in his expressions ? 
How can *anyone~“‘ notice’ a: time?’’ The notion of 
time (duration) first arose in human rated ere 
our remote ancestors became brainy enough no 
no idea of time; but there is no such as motion 
time, for the simple but sufficient reason ‘they are 
not things! M is merely the condition of a body 
which is changing its position relatively to other bodies ; 





and we t put motion into a body, though we may 
set a body in motion ; yet some of our phi often 
talk as if we could do so, and thus to their own 


and our undoing. 

May I venture to ask for your valuable ef in securing 
greater precision in statement on the part of our instruc- 
tors who, by mistaking words for things, do not deliver 
us ‘‘ from those fallacies which we are apt to put upon 
ourselves,” as Locke warned his readers more than 200 


years ago, 
August 21, 1916. Sesamy. 





HOW SHALL WE PROMOTE INDUSTRIAL 
PROGRESS ? 


To rue Eprror or ENGINEERING. 

Sir,—The letter of Mr. Neil J. Maclean, of Glasgow, 
published in your issue of the 18th inst., opens out an 
important subject as affecting the engineering and allied 
trades—i.e., the forming of permanent exhibitions in 
the large cities throughout the United Kingdom. The 
existence of such would foster industry and supply a 
long-felt want. The details of a scheme would too 
lengthy to enter into here and take up too much of your 
valuable space. 

The reason why I write you hereon is because in the 
pre-war days I advocated some such scheme, for the 
purpose of exhibiting the models of inventors. In the 
present suggestion inventions could be incorporated, in 
which the members of the exhibition could be given 
preferences as to li and purch of inventions. 

By this means the local industries around large centres 
could exhibit the present manufactures with the ever- 
increasing new products, the outcome of inventive 
brains—to which latter great encouragement has been 
given at all times by Germany. Again, these reposi- 
tories of industrial property would and could be utilised 
by our present Allies and neutral nations, thus affording 
not only a means of intercommunication for the home 
industries but an international source. 

There is no reason why the present proposals should 
not prove a great and su ul financial undertaking 
where buyers and sellers could be brought together, 
inventors encouraged, and _ statistical information 
recorded and kept of our international trade. Without 
encroaching further on your valuable space, I conclude 
by offering my services in the matter, as one with long 
experience in inventions, patents, and allied matters, 
and would be glad to hear from any of your readers 
hereon, with a view to carry this into a concrete form, as 
— is the opportune time to capture much of the world’s 
trade. 

I may add that I am now connected with an Associa- 
tion having for its object British and Russian trading. 

J. H. Burrerworrm, | 

6, St. Mary’s Gate, Manchester, August 22, 1916. 








DRAUGHTSMEN. 
To tHe Epiror or ENGINEERING, 
Srm,—And so we are to haye Trades Unionism in the 
drawing office, and, presumably, the limitation of output, 
equal pay for efficiency and non-efficiency, and all those 


methods by which the Trades Unions have done their | posed 


best to ruin England and may yet succeed in doing so. 
Where we shall get to remains to be seen, but we have 
already descended so low that your columns can be used 
to inform draughtsmen who have stayed at home that in 
a time of the gravest national danger and distress they 
can claim time and a-quarter for not taking holiday 
when so many of their comrades and compatriots have 
iven up everything, and are risking losing their 
ives in the service of their country. Some of the work- 
men have felt insulted by this time and a-quarter, and are 
refusing to soil their hands with it, but apparently the 
Association of ineering and Shipbuilding Draughts- 
men is out for all it can get. y i is that the 
average draughtsman is a thoroughly sort, and as 
patriotic as any, but what the “ iation’’ will 
succeed in making of him is another matter. 
Yours truly, 
Curer DravGHTsMan, 


— 


More Nortuern Coat.—In the neighbourhood of 
Wear Valley Junction—the entrance to Weardale— 
preliminary operations are in progress for a drift into a 
virgin royalty of coal rt by Messrs. Stobart. The 
seam which is to be attacked is reported to be 6 ft. thick 
and runs near Witton Castle, Witton-le-Wear. 











NOTES FROM THE UNITED STATES. 
PuarIvaDEtrHti, August 9. 

Aw advance of 2 dols. a ton has been made on wire 
and wire products. Bars and shell steel have also 
been advanced, as well as Bessemer billets. Indica- 
tions point to the starting in a very short time of —— 
buying all along the line ; some time ago it was believed, 
even among manufacturers, that the crest of prices had 
been reached, but the events of the t week or two 
tradict this inf Implement steel has advanced 
again, and orders are ingin. Very large orders 
for munitions have been within the past ten days. 
Structural shapes areslow but steel plates cannot be had 
as fast as wanted. - A new enterprise in Virginia has 
j called for 17,000 tons of plates. Atlantic shipyards 
Meee — mills orders ing 50,000 

tons ¥ 





Washington, shipyard, some 
3,500 miles from the Eastern Atlantic coast, wants 12,500 
tons of plates for four boats. The Steel 
booked orders for 45,000 tons of rails, and the total 
orders for July are estimated at 450,000 tons, including 
the immense Russian order. Exporters of tin-plate are 
trying to place orders at 7 dols. a box. An inquiry 
— at Pittsburg during the week for 100,000 tons 

basic; a Portsmouth, Ohio, concern closed for 
30,000 tons basic ; the outlook is for continued activity 
in all steel products. An upward tendency in prices 
appears inevitable. New enterprises looking to the 
increased production of steel are heard of, and blast- 
furnace capacity will be soon expanded; the new 
furnaces are being built to supply large interests with 
their own crude iron. Export trade is assuming extra- 
ordinary proportions. The plate mills are in no position 
to take on more than a small part of the business offered. 
Steel-making grades of pig will be vy 4 soon in demand 
beyond any reasonable prospect of delivery ; produc- 
tion must increase, and prices will advance regardless of 
conditions on this side, 





Victorian Harpwoops.—The question of utilising 
Victorian hardwood more extensively in public buildings 
of the Colony without causing a large increase in expen- 
diture has been under consideration by the Minister for 
Public Works (Mr, Adamson) for some time past. Mr. 
Adamson stated that he was so satisfied with the suit- 
ableness and cost of the timber that he had issued 
directions to his department for a more extensive use 
of Victorian hardwood weatherboards and linings for 
new public buildings, and for extensions of existing 
buildings, where practicable. Internal finishings of plain 
design were to be of the same material, and it was anti- 
cipated that, with the simple method of oiling the surface 
lightly, or leaving the natural wood finish, the ultimate 
cost would be less than if the work were done with 
imported soft wood. Directions had also been issued 
that school fittings and office furniture and fittings for 
the public departments were to be constructed of 
Victorian hardwood, and experiments were being made 
to ascertain whether Victorian hardwood could be used 
in school furniture at a cost which would compare 
favourably with Queensland hoop pine, which had n 
used largely for some years. Awe effort would be 
made to introduce to the fullest extent Victorian hard- 
wood in the new University buildings, for which working 
designs were now being or An arrangement had 
been made with the Government seasoning kiln at 
Newport to supply seasoned hardwood weatherboards 
for Government works at the rate of lls. 9d. per 100 ft. 
lineal, and if the output of the mill compared reasonabl 
with samples submitted, a distinct saving would be effected. 





SUBMARINE TELEGRAPH ProperRty.—The Submarine 
Cables Trust was an interesting financial experiment in 
purchasing for investment a mass of shares in submarine 
telegraph companies. The object was to pay a steady 
annual interest of 6 per cent. upon the capital raised 
and carry any surplus forward to be dealt with later 
on at the discretion of the investors in the undertaking. 
The revenue of the Trust has considerably exceeded the 
annual interest paid and the certificates outstanding 
have been reduced accordingly, from 420,000/. to 
263,300/. The total number of 100I. certificates re- 
deemed has been 1,567; of these, 819 were surrendered 
with all coupons, but the remaining 748 have been dis- 
of exclusive of coupons of reversion. The total 
surplus revenue available for the redemption of certifi- 
cates for 1915-16 was 8,109/., and as the surplus revenue 
steadily increases with the redemption. of certificates 
out of income there is a probability of. the coupons of 
reversion having at last a considerable value. net 
return last year upon the company’s nine investments 
was as follows :—American Telegraph and Cable Com- 

ny shares, 4/. 18s. 7d. per cent.; Anglo-American 

elegraph Company preferred stock, 8. 0s. 6d. per 
cent, ; Central and South American Telegraph Company 
shares, 81. Is. 7d. per cent. ; Eastern Telegraph Company 
ordinary stock, 9/. 2s. 10d. per cent. ; Eastern Extension, 
Australasia and China Telegraph Comp 102. sh 
91. 188. 3d. per cent.; Great Wortherk Telegra h Com- 
pany 102. shares, 6/. 2s. 4d. per cent. ; Mackay Telegraph 

mpanies 4 Mg cent. preferred shares and common 
stock, 81, 6s. 2d. per cent. ; Western Tel ph Company, 
10/; shares, 51. 0s. 2d. per cent.; and West India and 
Panama Telegraph Company 10/. ordinary shares, 
1. 28. 2d. percent. The Trust hes been skilfully managed 
throughout, but its success has been largely, if not 
wholly, due to early purchases made by it o: and 
stock im the Anglo-American, Eastern, and Eastern 
Extension Telegraph Companies when such shares and 
stock were obtainable at much lower prices than those 
which were subsequently reached. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Pig-Iron Market.—The lifeless conditions of 
the pig-iron warrant market remain unchanged, nor does 
there seem any immediate prospect of a resumption of 
active business. Stocks in store are practically on the 
same level as last. 


Sulphate of Ammonia.—In accordance with a recom- 
mendation made by the Board of Agriculture and 
Fisheries, some considerable attention is being given to 
sulphate of ammonia as a fertiliser. At the moment 
farmers and agriculturists are being advised that supplies 
are now available and may be had in required quantities 
from the present time onwards until, probably, the end 
of: , at the rate of 15s. percwt. It is expected 
that at this reduced the requirements of all possible 
customers will be rily met. Following this the 
price will advance 6d, per cwt. net cash. Although it 
is too long to look forward, there is just a chance that 
sulphate of ammonia may be very much scarcer later 
on, in consequence of the vy demands of the Ministry 
of Munitions. 


Scotch Steel Trade.—While there is little difference 
in the conditions of activity in any of the local steel- 
ucing establishments, these continue highly satis- 
ory, and it is expected that, if there be-a iency 
of labour available, a very considerably increased output 
should result when the various extensions and improve- 
ments which are being rapidly pushed on with are 
completed. The high pressure of the past year has 
rendered repairs and alterations to plant and machinery 
absolutely essential—the continued and _ increasing 
demand for war material of all descriptions has suggested 
extension wherever this is practicable, and manufacturers 
are doing all in their power to meet the requirements 
of our own and the Allies’ Governments. In consequence 
there is no slacking-off in the general industrial activity. 
Shells and munitions have first call, and the demand 
is insatiable, recent pronouncements having demonstrated 
clearly how very 7 on it is that the supply of shells, 
guns, &c., should well maintained, aw material 
continues to b searcer, and the labour problem 
more difficult, so gas share while keeping steady, may 
ultimately stiffen. eantime they are much on the 
level of last week—ship-plates, 15/. per ton; boiler- 
plates, 16/.; and angles, 14/. 2s. 6d. and upwards. 


Malleable-Iron Trade.—Makers of malleable-iron have 
so much of their time and attention taken up in supplying 
the requirements of the naval and military forces that 
they have less opportunity than ever of considering 
the needs of their ordinary mercantile customers. Nor 
is there the slightest chance of any change during the 
continuance of the war. ‘‘Crown”’ bars keep steady 
at 141. 12s. 6d. per ton, less 5 per cent., for home 
delivery ; and export, 141. 2s. 6d. f.o.b. Glasgow. 


Scotch Pig-Iron Trade.—The demand for Scotch pig- 
iron of all grades is unabated, =r agers A the entire 
output being consumed locally. ith so many of the 
works—not engaged directly on contracts for munitions— 
being on holiday this week, there is just a chance that 
the demand may ease off slightly for a day or two. 
Otherwise the conditions are very much as they were 
a week ago, few licences being granted except in the case 
of supplies for the Allies, th hematite and foundry 
iron are scarce, as much of the latter as possible being 
earmarked for home consumption. There is no change 
in prices. 

New Steel-Works.—It has just been announced that 
the Scottish Iron and Steel Company has acquired a 
site for a new steel-works which they p e erecting 
in the immediate vicinity of the Waverley Works, Coat- 
bridge. The estimated cost of the erection of the new 
establishment is given as between 4,000/. and 5,000/., 
and it is expected that about 500 hands will be 
employed. 








JAPANESE METALLURGY.—Negotiations have . been 
completed by which the Sino-Japanese Industrial 
Development Company has acquired the right of working 
the Taochung iron mine at Taochang, China. The mine 
is estimated to contain 60,000,000 tons of ore, assaying 
at 65 per cent. The Japanese steamer Tatsuno Maru, 
which recently left Seattle, carried 5,000 tons of steel 

lates, angles and bars consigned to Japanese ship- 
building yards. 





Russian Rartways.—The earnings of Russian rail- 
ways in 1915 amounted to 1,555,223,507 roubles, showing 
an increase of 85,627,685 roubles as compared with 1914. 
The earnings of. the Government lines alone amounted 
to 790,238,566 roubles. The number of passengers 
carried last year was 227,296,427, as compared with 
241,073,661 in 1914. The quantity of freight carried 
last year was 13,376,315 poods, or about 500,000 poods 
less than in 1914. 





ELectTRIcaLLy-DriveN Hoppers ror Coke OvENs.— 


, | To charge coke ovens with coal electrically isnot a novelty. 


The first appliances of this kind were, however, only suit- 
able for new oven plants, the cars weighing empty 10 
tons, and full more than 20 tons, so that strong foundations 
were wanted for the tracks. The colliery Constantin, 
near Bockum, has recently (Glick Auf, volume 51, pages 
989 to 991) introduced a smaller type of hopper-cars, 
which can be adapted to old coke-oven plants of less 
strong construction. These cars have a length of 
4,000 mm., a width of 1,200 mm., and a height of 
1,700 mm., and contain about 3 tons of coal. They are 
driven by continuous-current electric motors of about 
4kw. Trains of three cars are sent from the coal tower 
to the coke oven. 





cin 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. . 
South Yorkshire Coal Trade.—The new regulations 
with regard to the importation of coal into France are 
being severely criticised in this area. An involved 
process of securing the n permits produces 
vexatious delays and considerable irritation. llieries 


and merchants have to obtain licenses from Paris, have bu: 


them endorsed in London, and then secure the permission 
of the Local Coal Distribution Committee before they 
can take any actual steps to forward consi ts. 
The results will lead to a dislocation of much of the 
cross-channel coal traffic, for depleted colliery clerical 
staffs are already overburdened. With to the 
measures to be taken to increase the supply to 
Italy, collieries have already received informal notice 
of the steps proposed, and the matter will doubtless be 
arranged amicably and expeditiously. At present there 
are ample supplies of all classes of fuel on the market, 
but any augmenting of the export trade will tighten the 
position. Best qualities of house coal are being freely 
bought for stocking purposes, but the country trade has 
now fallen off with the advent of the harvest-time, 
Inferior sorts find their way to gas companies in large 
quantities. Railway companies and munition wor 
are taking the full output of best steams and hards, 
and are laying up considerable winter stocks. Cobbles 
and nuts remain active. The position of slacks has 
improved during the last few days, and buying is on a 
heavier seale. Cokes are still firm, and at full values. 
Quotations :—Best branch hand-picked, 20s. 6d. to 
21s, 6d.; Barnsley best silkstone, 17s. 6d, to 188. 6d. ; 
Derbyshire best brights, 17s. 6d. to 188. 6d. ; Derbyshire 
house, 16s. to 17s. ; best large nuts, 15s. 6d. to 168. 5d. ; 
small nuts, 15s. to 16s.; Yorkshire hards, 16s. to 
17s. 6d.; Derbyshire hards, 16s. to 17s.; best slacks, 
12s. to 138.; seconds, 10s. 6d. to lls. 6d.; smalls, 8. 
to 9s. per ton. 


Tron and Steel.—_The change of the official maxima of 
prices seems to have rudely disturbed the settled con- 
dition of the market which the original scheme produced. 
Variations in quotations are again the order of the day, 
and the fluctuating state of the market cannot be viewed 
with satisfaction by either the makers or consumers. 
Pig-iron is not being extensively purchased. Found 
iron is only meeting a very moderate inquiry, and bot 
Lincolnshire and Derbyshire manufacturers find it a 
matter of the utmost difficulty to do business at the 
top figure. Much of the Derbyshire quality has recently 
changed hands at a concession of 2s. 6d. Forge is in 
slightly better demand, but not nearly so great as to 
tax the resources of the producers. For hematites there 
is always an inquiry for full supplies, especially of the 
better brands. Short deliveries of tungsten tend to 
interfere with the output of high-speed twist drills, which 
are wanted in enormous quantities. High-speed steel 
manufacture is at present in full swing, for the installa- 
tion of electric furnaces has had the dual effect of en- 
larging and cheapening the production. Sheffield manu- 
facturers seem completely won over to the electric 
furnaces for the production of a variety of steels, and 
there are additional installations at regular intervals. 
Indeed, Sheffield was never so well equipped with electric 
adjuncts to the engineering industry as she is to-day. 
Several interesting trade departures have been made. A 
large firm has arranged for the building of half a dozen 
50-ton basic steel furnaces, which will result in a con- 
siderable accession to the city’s output of steel. One of 
the objects sought is to render Sheffield less dependent 
than ever upon the German cheaper grades of steel. 
The Renishaw blast-furnaces are to be restarted. They 
consist of three furnaces and a foundry, and have been 
pais rar by a syndicate which intends to turn out forge 
and foundry iron, as was done by the former owners. 
Tramway business is brisk. There are some good con- 
tracts placed for crossings and points. The Sheffield 
Corporation have ordered 15 “Peckham” trucks. 
Wheels of a special construction for traction engines 
and motor cars which have to traverse uneven roads 
and marshy ground are being manufactured by several 
firms. The Government has ordered choppers, portable 
steam engines, water-tank trailers, wheelbarrows, clasp 
knives, razors, butchers’ steels, and tools. The cutlery 
trade is suffering from a lack of skilled labour and a 
pressure of orders. Many manufacturers are in danger 
of being penalised for arrears on War Office and 
Admiralty contracts. Cutlery —— for the domestic 
trade is rapidly coming to a standstill. From overseas 
comes an unusually varied list of orders, including those 
for tools, augers, saws, sheep shears, machine irons, 
sickles, files, machetes, cutlery, wheels, axles, hardware 
and steel. New avenues of business have been established 
with foreign and colonial commerial houses. 








Russtan Government Unpertaxkines.—The Russian 
Government is stated to have somewhat reluctantly 
decided upon opening up the petroleum fields, not yet 
let, in the Old-Baku district as a State enterprise. An 
attempt to let these fields in the open market did not 
lead to any acceptable bid, and the Minister of the 
Interior declined to pt the offers of the syndicate 
companies. A naphtha inspéction board is to be formed 
to control the worki of the concerns which have 
rented State petroleum fields. This new departure of the 
Russian Government is likely to be followed by other 
Crown undertakings, so as to make the Government 
more independent of private enterprise. Among other 
new projects there may be mentioned the erection of 
large iron works for the manufacture of railway material, 
and a rolling mill for rails has also been under con- 
templation. A ‘second project, also emanating from the 
Traffic Ministry, refers to the acquisition of coal mines 
for State purposes. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Demand for Cleveland 
pig-iron continues good, and thanks to the careful action 
of the Distributing Committee deliveries are regularly 
maintained and all essential uirements are met, 
it an increase of production would be very welcome. 


It is therefore very gratifying to learn that - 
tions are proceeding for the re-starting of two additional 
furnaces to manufacture Cleveland pig, and hope is 
entertained that they will be in operation within the 
next few weeks. Inquiries are numerous, and a fair 
amount of business is ing. Several sales of Cleveland 
pig to Scotland, for delivery next month, are reported. 

‘or home consumption, No, 3 Cleveland pig, No. 4 
foundry and No. 4 forge all stand at 87s. ba’ whilst 
No. lis put at 91s. For export, No. 3 is 97s. 6d. ; No. 4 
foundry, 96s. 6d.; No. 4 forge, 95s. 6d.; and No. 1, 
round about 102s. 6d. 


Stocks of Cleveland Pig-Iron,—Practically the only 
stock of Cleveland pig-iron in existence is that held in 
the public warrant stores here, and it is gradually dis- 


appearing. In 1906 the stock in the warrant stores stood 
at 750, tons. To-day the poe held is 17,681 
tons, com of 17,295 tons of No. 3 quality, and 386 


tons of other descriptions of iron deliverable as standard. 
Since the beginning of the month the stock has been 


reduced by 6,119 tons, 6,135 tons of No. 3 having 
been withdrawn, and 16 tons of standard iron having 
been added. 


Hematite Iron.—As regards East Coast hercatite iron, 
new business is very difficult to arrange. There is 
hardly any free iron available for dis 1, merchants 
having command of practically none, and most makers 
having sold their output well sheet Care is taken regu- 
larly to supply essential quantities to home consumers, 
and exports to our Allies are allocated di to 





NOTES FROM THE SOUTH-WEST. 


Cardi ff—Tonnage having arrived upon a substantial 
scale, exporters have shown anxiety to make deliveries ; 
but as colliery owners have had first to meet considerable 
requirements of the Government, only oddments of 
second Admiralties and better class Monmouthshires have 
been available at any price. It is announced that an 
agreement has been concluded for supplying Italy with 
coal at limitation prices; some official statement of 
details is expected daily and meanwhile buyers for Italy 
have shown a disposition to suspend operations. Smalls 
have been in strong demand; and house coal, patent 
fuel and coke have continued scarce and dear. The best 
Admiralty large steam coal has been, to some extent, 

1; dary qualities have made 38s. to 4ls. ; 
Monmouthshire Black Veins, 40s. to 4ls.; ordinary 
Western Valleys, 40s. to 40s. 6d.; Eastern Valleys, 
378. to 38s. ; best bunker smalls, 29s. to 30s. ; and cargo 
smalls, 20s. to 24s. per ton. In bituminous coal best 
households have made 25s. 6d. to 26s. 6d. per ton; No. 3 
Rhondda large, 37s. to 38s. ; smalls, 298. to 3ls.; No. 2 
Rhondda large, 33s. to 35s.; and No. 2 smalls, 23s. to 
24s. per ton. The latest quotation for patent fuel has 
been 45s. to 50s. per ton. Special foundry coke for 
export has brought 62s. 6d. to 65s. ; good foundry coke 
for export, 60s. to 62s. 6d. ; and furnace coke for export, 
50s. to 558. per ton. 


Western Trade Matters.—A meeting of the committee 
formed at Cardiff for regulating the exportation of coal 
to France has made a levy of jd. per ton upon all coal 
shipped under the limitation of prices scheme ; the levy 
is to be divided among colliery proprietors, coal exporters 
and shipowners, and it takes effect as from July 1. 
Authorisation will not be given by the Paris Committee 
for sales for longer i than months; but 
contracts can be made for longer times, subject to the 
control of the Paris Committee and the local committee ; 
vessels may be taken on time charters. At the annual 








urgency of needs. For home use, and for ship ont to 
France, Nos. 1, 2 and 3 still stand at 122s, 6d., and for 
general export 140s. and upward is quoted. 


Coke.—Demand for coke for local consumption is 
good, but supply is rather more than adequate. Quota- 
tions are unaltered. Average blast-furnace kinds stand 
at 288. at the ovens, and up to 30s. 6d. at the ovens is 
still asked for qualities low in phosphorus. 


Foreign Ore.—Values of foreign ore are upheld, not- 
withstanding the large and still steadily increasing stocks. 
Imports on running contracts are very heavy, the un- 
loadings at the port of Middlesbrough to date this month 
reaching 173,164 tons. Consumers are not in the 
market to buy, and consequently business is almost at 
a standstill, but sellers show no disposition to reduce 

uotations. On the basis of the official 17s. freight, 

ilbao-Middlesbrough, Rubio of 50 per cent. quality 
was 38s. ex-ship Tees. 


Manufactured Iron and Steel.—Producers of finished 
iron and steel continue very busily employed on Govern- 
ment work, and have little time to attend to ordinary 
—— inquiries. Prices are very firm. Common iron 

rs are 13/. 15s. ; best bars, 14/. 2s. 6d. ; best best bars, 
141. 10s.; iron ship-plates, 137. 108. to 141. 108.; iron 
ship angles, 131. 15s.; iron ship rivets, 171. 10s. to 
181. 10s., according to diameter ; packing iron and steel 
(parallel), 107. ; packing iron and steel ( ), 122. 5e. ; 
steel bars (no test), 14/. 10s. ; steel ship-plates, 111. 10s. ; 
steel ship angles, 11/. 2s. 6d.; steel ship rivets, 201. ; 
steel hoops, 16/. 10s,; steel strip, 171.; steel joists, 
1ll. 28. 6d.; heavy steel rails, 10/, 17s. 6d.; and steel 
railway sleepers, 12. 


Shipments of Iron and Steel.—Shipments from the Tees 
are up to expectation. So far this month those of pig. 
iron amount to 36,746 tons, as compared with 39,7 
tons to the same date last month, and 20,528 tons for 
the corresponding part of August last year. Clearances 
of manufactured iron to date this month are officially 
returned at only 1,348 tons, and loadings of steel at 
6,178 tons. 


Shipyard Holidays.—Arrangements have been made 
whereby shipyard workers on the North-East Coast are 
to be given a week’s holiday, commencing tember 2, 
in place of the postponed week’s holiday. In the case 
of men required on urgent Government work and 
necessary repairs a week's holiday is to be given later. 





Tae Damier Company.—On 160 of our last 
issue we referred to the acquisition of by the Daimler 
Company to extend their works in Germany. 
company referred to was, of course, the Daimler Motorien 
Gesellschaft and not the Daimler Company, Limited, 
of Coventry, which is a British firm and has no connection 
with the German firm in question. 





AMERICAN FrieLD ArtILteRy.—The Committee of the 
United States Senate on military affairs, being much 
impressed by the course of the European war, has made 
a age increase in the field artillery available for me 
the National Guard, and with this object it has ine 
an appropriation of 8,000,000 dols. made by the House of 
Representatives to 14,000,000 dols. The Senate also 
raised the amount available for the purchase of field 
guns from private manufacturers from 4,000,000 dols. 
to 11,200,000 dols. The appropriation made by the 
House of Representatives for ammunition for field 
artillery for the National Guard was also increased from 
8,000,000 dols. to 14,000,000 dols.; and the amount 
available for the purchase of ammunition from private 
mantfacturers was carried from 4,000,000 dols. to 
$,000,000 dols. 





ting of the Windsor Steam Coal Company, the 
chairman (Mr. W. T. North Lewis) said the question of 
absenteeism was very serious, the company having 
lost 7,811 shifts during the last five weeks out of a total 
number of about 1,800 men employed. Owing to 
shortage of labour, this output showed a decrease of 
about 22,000. tons this year; comparing the present 
output with the pre-war period, the decrease was up- 
wards of 100,000 tons. ividend arrears on the first 
preference shares had now nearly all been paid. The 
cost of working was, however, abnormal. Mr. Lewis 
also — at the annual meeting of Insoles, Limited, 
which gives its ordinary shareholders a dividend and 
bonus of 20 per cent. for the past financial year. The 
licensing scheme which the Government took in hand 
resulted, Mr. Lewis said, in a very large proportion of the 
world’s tonnage being brought to this country; this 
had the effect of considerably easing the current position 
of affairs, and the market was now on a more level keel. 
Negotiations for the acquisition of the Mannesmann 
works at Swansea by Baldwin's, Limited, are stated to 
have fallen through; it is considered not improbable, 
however, that the works will be transferred to a large 
Scotch company. Warrants for an interim dividend 
at the rate of 20 per cent. per annum were posted on 
Tuesday evening by D. Davis and Sons, Limited. The 
Committee of the Cardiff Stock Exchange has sanctioned 
deali in the new lJ. ordinary shares of the Ebbw 
Vale Steel, Iron and Coal Company, Limited. The 
directors of the Burry Port and Gwendreath Valley 
Railway Company recommend interim dividends for the 
past half-year at the rate of 5 per cent. per annum upon 
the preference shares and 6 percent. or annuin upon the 
ordinary shares, carrying forward 3,812/, For 48 years 
the Public Works Loan Board have been mortgagees in 
possession of Falmouth Docks; the dock company has 
now, however, repaid all the advances (87,2501.) with 
interest. The directors of the Main Colliery Company, 
Limited, have decided to make a distribution on account 
of profits without waiting for the completion of the 
year’s accounts; the interim dividend upon the fully- 
paid ordinary shares is to be 24s. per share, less income- 
tax; the Lalas “vern preference shares will receive 
36s, per share. Freight rates for the Mediterranean 
were generally easy at Cardiff on Saturday owing to the 
fact that while a iderable t of t ge was 
offering, there were few inquiries for prompt loading in 
consequence of the difficulty experienced in obtaining 
supplies of coal. A Swansea coal prices sub-committee, 
presided over by the mayor, has decided to accede to a 
request of the local coal owners to allow an increase in the 
price of domestic coal; the association asked for an 
advance of ls. per ton and has been allowed 6d. per ton. 





The | The price of the best coal will be about 36s. 9d. per ton, 


with ls. 6d. per ton extra for hilly districts. On Satur- 
day, Mr. D. T, Alexander, pursuant to an Order of 
Mr. Justice Astbury, offered for sale by auction the 
Cefn Cib mineral estate, between Pontypool and Crumlin. 
Mr, Alexander stated that he had been informed that 
there were 5,000,000 tons of workable coal in the 
property. The coal measures, he added, were practically 
intact, and being situated in an district they 
were likely to be quickly de The bidding was 
started at 36,0001. and was carried to 41,000/,, at which 
price the Tirpeatwys Colliery Company acquired the 
praperty. The croft Steam Navigation eon amg 

ill pay a dividend and bonus of 20 per cent., September 1. 





Tue Livwwer Asrwatr Pavinc Company Lrirrep, 
AND THE TRINIDAD Lake AspHatt Pavine ComPany, 
Livrrep.—This Company will in future be carried on as 
one concern under the name of The Limmer and Trinidad 
Lake Asphalt Company, Limited, at Caxton House, 
Westminster. 
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MOTOR-DRIVEN HORIZONTAL: TURBINE BORING MACHINE. 
CONSTRUCTED BY MESSRS. G. AND A. HARVEY, LIMITED, ENGINEERS, GLASGOW. 
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CHUCK FOR BORING BAR. 





WE illustrate in Figs. 1 to 6 on the present page, 
and in Figs. 7 and 8 on Plate XVIII, a motor-driven 
horizontal boring machine, built by Messrs. G. and A. 
Harvey, Limited, Albion Works, Glasgow. The machine 
consists of a main bed with a work-plate bolted to one 
end in the same line, the work-plate being fitted with 
the boring bar stays. On the bed is fitted an upright 
slide or standard which carries a balanced saddle 
adjustable vertically. The driving and feed gear is 
placed in a cast iron box at the end of the bed. 

The main bed is 14 ft. 6 in. long, 6 ft. 10} in. broad 
and 18 in. deep ; it is of strong section and is accurately 
planed on its upper surface, edges, on the end for secur- 
ing the work-plate and on the outside end for taking 
the gear box. The standard is of. strong box section 
and large base; it is provided with self-acting feed 
and, in addition, power traverse and hand adjustment 
in either direction. The guide for the standard on the 
bed is long and narrow and adjusted by a taper wedge. 
The standard can be locked in any position ; the length 
of traverse on the bed is 7 ft. 6 in. The saddle is 
balanced and well fitted to three planed surfaces on 
the face of the standard ; it is raised or lowered by 
hand or power. The saddle has a vertical travel of 
5 ft. 6 in.; the centre of the spindle in the lowest 
position is 2 ft. 4 in., and in the highest 7 ft. 10 in. 
above the top of the table. The spindle is of strong cast 
iron and revolves in hard gunmetal bearings; the 
front journal is 10 in. and the baek journal 5} in. in 
diameter. Adjustable rings are provided at the back 
end of the front journal to take up wear, the front 
end being provided with hard gunmetal rings to take 
the thrust of the feed and ample surface being allowed 
for wear. : 

The spindle is driven from a 40 h.p. constant-s 
motor on the box at the end of the bed, through an 
all-gear drive to the shaft in the bed, thence by bevel 
wheels and vertical shaft to a horizontal shaft in the 
saddle. A spur pinion keyed on the end of the 
horizontal shaft gears into a large spur wheel on the 
end wh ore pe ae is fitted with double 
gear gear box with six changes of gear, giving in 
all 12 speeds to the spindle, The latter has a maximum 





speed of 23 revolutions and a minimum speed of 0-3| turbine details. By means of the revolving table 
revolutions per minute. The spindle drive is fitted | various articles can be faced, such as propeller bosses 
with reversing gear on the saddle, sothat the chuck may | and blades, large valves, cylinders, pipe-flanges, &c. 
be revolved in either direction. The chuck is 53 in. 
we diameter and is made with 7 for the tool slide | German Locomortives.—It has been stated in the 
on one side, there being a ring for an internal driving | German press that the German locomotive makers had 
wheel cast on the back, making the chuck very rigid | delivered 2,000 heavy goods and express locomotives 
and free from spring. The facing slide is placed on the | to the State railway department. This has now been 
front of the chuck in adjustable vees and has a self-| found to be much exaggerated. The orders from the 
acting feed or hand-travel of 33 in. The tool holder German railways for the whole of 1916 range between 
has a large base and is made separate from the slide | 1,600—1,800 locomotives, and the number delivered by 
a it the fixi f other tool hold of vervin the German locomotive works during the first half of the 
ae. rate ey ual euaiin on peat part 7 f . current year to the State railways does not exceed 750. 
surface from the centre of the spindle to 66 in. diameter. | Tue TRADE OF THE FEDERATED Matay StTates.— 
The slide on. the face plate is broad and long, and thus We read in the London and China Telegraph that in 
is suitable for long overhung boring bars. spite of the war the Federated Malay States have had a 
There are four changes of feed to the standard and | prosperous year. The revenue for 1915 amounted to 
tool slide, viz., 6, 10, 18 and 24 per inch, obtained from | 4,757,0811., which was 664,028/. over the estimate, and 
the in the gear box at the end of the bed. Without |an improvement of 404,254/. upon the revenue for the 


A : | previous year, while the expenditure was 4,997,840/. 
stopping the machine the feeds can be changed, stopped Te will be seen that the expenditure exceeded the year’s 


or reversed instantaneously by levers placed in| revenue, but it should be explained that the States have 
convenient positions. The tool slide and standard have | considerable reserves, which are being spent in carrying 
each a separate hand adjustment which can be operated | out railway extensions of a far-reaching nature and upon 
whilst the machine is running. The standard has power | Tevenue-producing public improvements calculated to 
traverse and, in addition, hand adjustment in either | develop the country and make it more desirable for 


directi - | European settlers. The surplus balance at the credit 
ion from the gear box at the end of the machine. of the States at the end of 1915 amounted to 4,838,894/., 


Traverse and feed cannot be in gear at the same time. | and they had investments valued at 875,288/., of which 
The rate of traverse is 4 ft. per minute. | 260,773/. is invested in the Imperial 4} per cent. War 

A work-plate 34 ft. long and 13 ft. 9 in. broad, made | Loan, 1925-45. Loans to planters represent 368,920. 
in four pieces bolted together, with tee slots planed |The amount lent to Siam to enable that country to 
from the solid on its upper surface, is fixed at one end | complete its railway system connecting with the 
of the bed. The work-plate is provided with a table | Federated Malay States railways was 2,460,001. at the 
7 ft. square and capable of being revolved by hand | close of the year, while the neighbouring State of Johore 


: | has a loan amounting to 787,500. Under the heading of 
through worm and worm-wheel, and locked in four «. revenue” the Federated Malay States railways earned 


right-angle positions. The table is carried in a cross- | 1,071,8761.—slightly over the earnings of 1914—while the 
slide which is bolted securely to the work-plate in any | expenditure amounted to 1,387,065/., which, however, 
position longitudinally. The cross adjustment of the | included 671,536/. on construction and special services. 
table is over 3 ft. | With a view to economy, public works were curtailed, 

The wheels have all machine-cut teeth from solid but work in hand on public buildings was completed, 











blanks, and where necessary are made of cast or forged | and a good deal done to extend water-works irrigation, 
steel. 


anti-malarial works, and the excellent road systems which 
see censliinn hae kane cqualelly designed fur genemsh 


ve already served to 0; up the country. The ~ ge 
. diture of the Public Works Department amoun to 
work, and also particularly for the manufacture of ‘ 


633,2782. 
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MOTOR-DRIVEN HORIZONTAL TURBINE BORING MACHINE. 


CONSTRUCTED BY MESSRS. G. AND A. HARVEY, LIMITED, ENGINEERS, GLASGOW. 


(For Description, see Page 180.) 
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MESSRS. SCHNEIDER'S GUN, MUNITION AND ARMAMENT WORKS. 


(For Description, see Page 174.) 
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BRITISH INDUSTRIES. 

Mvucu surprise has been expressed in the political 
Press at the remarkable manner in which our 
output of manufactures has been maintained in 
spite of the very large transfer of men from in- 
dustrial to military pursuits. We do not think that 
engineers have felt any surprise whatever, since, 
if conditions in other trades in any way ‘resembled 
those with which they were acquainted, it was 
obvious that the normal output was in many cases 
very far below what would have been possible with 
more efficient methods. One well-known engineer, 
shortly after the outbreak of the war, informed us 
that the output of his coppersmiths had been tripled. 
Only a portion of this increase could be attributed 
to the longer hours. Indeed, long hours of labour 
and efficiency are seldom associated, a fact which is 
at length beginning to be recognised by those set in 
authority over us. A naval or military officer 
accustomed to a 7-day week, with work in progress 
the whole time, has perhaps a difficulty in realising 
that the conditions on ship-board and in a factory are 
in no way comparable, and the fact that a 24-hour 
day is unavoidable in the one case affords accord- 
ingly no sufficient reason for believing the same 
system can be adopted without sacrifice of efficiency 
in ordinary factories. 

In the case cited above, some part of the increased 
output was, no doubt, due to the extra hours, as, 
for a limited time, men by drawing on their reserves 
of nervous force can work for long hours without 
slacking, but in the main the extraordinary im- 
provement in yield must be attributed to a change 
of methods. Everyone who has worked on the 
old piecework system must be familiar with cases in 
which the time spent on a job is intentionally pro- 
longed. The charge-man may have seen clearly 
methods by the adoption of which the progress of 
the work might be greatly hastened, but, for reasons 
for which he is far from altogether to blame, has held 
by the methods traditional in the shop. In fact, 
much of the trouble in the labour world has arisen 
because employers in the past have refused to pay 
high earnings when their men have made them, the 
converse to which is that the men in most cases 
have refused to make the high earnings possible by 
a full week’s work at the rates they demand. Ifa 
/workman by the exercise of his.intelligence doubled 
his output, the “office” professed to be aghast 
‘at the weekly sum earned on piece. That the firm 
}concerned could-not afford-to pay for mere labour 
at the rate payable may have been perfectly true, 











| but the point neglected was that the excess was not 


payment for mere labour, but was for the most part 
payment for brains. Since mind is the main factor in 
| the creation of wealth (using the term, of course, in 
its technical signification ), a refusal of its due reward 
is shortsighted in the extreme. 

At a large shell-making factory in the London 


go | district the shop superintendent was struck by the 


remarkable record of one man. As is well known, 


» | the machines at such establishments are being run 


by unskilled labour of very varying degrees of in- 


184 | telligénce. Investigation in the present case showed 


that the workman in question, being naturally 
smart, had improvised all sorts of rigs to facilitate 
the handling of the work, and was in consequence 
regularly drawing between 8l. and 9!. per week, 
which was much above the average made by other 
men on the same class of work. In normal times 
the sole result of his ingenuity would, in too many 
cases, have been a cut in his piece rates so as to 
reduce his weekly takings to what the office con- 
sidered normal. He would not have been permitted 





to reap a fair reward for his intelligence, 





No doubt the course too frequently pursued by’ 
the “ office” is not altogether without reason. A 
bad mistake may have been made in fixing prices 
at the outset, or a not too scrupulous foreman 
may have tried to arrange a soft job for a personal 
friend. The office, however, has always claimed 
the right to vary piece prices on tlie introduction 
of new methods, and’so long as these improved 
methods are due to the managing staff the claim 
is fair enough. It is, however, a very different 
matter when the workman is himself responsible 
for the new method, and the immediate and com- 
plete appropriation of the product of his intelligence 
by cutting down prices so as to reduce his weekly 
takings to their original total cannot be ethically: 
defended. 

In this connection the adoption of the Taylor 
system of time and motion studies, if applied with 
due consideration and discretion, promises to do 
away with much injustice. If a workman can 
improve upon the methods which have been devised 
as the result of careful investigations of this kind, 
his excess of earnings cannot be attributed to care- 
lessness or favouritism on the part of his foreman, 
and he is clearly entitled to benefit. Nothing, how- 
ever, is more strongly resented by organised labour 
than the. attempt to time operations and study 
motions. Indeed, the unions would seem to be 
much less anxious for high rates of wages than for 
uniform wages, and are apparently opposed to the 
idea that a workman should reap any material 
benefit. from exceptional skill or ingenuity. If by 
the exercis? of his intelligence a. workman attempts 
to increase his output and pay, the shop steward 
is very likely to intervene. 

In this connection labour must remember that 
resistance to time and motion studies in this country 
will not prevent the adoption of this means of pro- 
moting efficiency by other nations. French manu- 
facturing engineers are, in fact, making a very close 
study of the Taylor system and methods allied there- 
to, and a maintenance of past restrictions here will 
render successful competition impossible with other 
countries. Instances can be quoted in which 
work has been taking six times as long as 
should be the case under proper conditions. On 
the other hand, those responsible for the speed- 
ing-up of our factories should remember that 
the new methods may involve some increase 
in the nervous strain on the workman. If, for 
example, a skilled man is doing a labourer’s work 
in lifting material on to his machine or bench, the 
strain on his attention which the skilled operation 
demands is momentarily relaxed. If, on the other 
hand, every portion of the work which requires 
little thought or care is done for him, this relaxation 
is missing. One large firm in this céuntry, who have 
very well organised works, recognise this by allowing 
the men a quarter of an hour for a smoke in the 
middle_of every morning’s work. In other cases 
where the physical strain is great it is also very.jm- 
portant that the workman shall have periodical 
rest. An athlete or an oarsman can incapacitate 
himself for the rest of the day by a few minutes 
of strenuous exertion, and in the wonderful re- 
organisation of the common labour employed at the 
Bethlehem Steel Works effected by Mr. Taylor it 
was found necessary to prevent the men working 
themselves to a standstill in the course of an hour 
or two, by insisting on them taking frequent short 
periods of rest. 

As bearing on this point great interest attaches to 
the report recently issued by the Ministry of Muni- 
tions on “ Industrial Fatigue and its Causes.”* 
The investigations here recorded give, indeed, 
reasons for believing that the bad timekeeping for 
which the black squad of our shipyards is somewhat 
notorious may not be wholly without a physiological 
excuse. American experience has, indeed, proved 
conclusively that men if left to themselves are quite 
likely to attempt to work during the earlier hours 
of the day at too great a rate, with the result that 
on the whole the day’s output is reduced. A most 
striking example which confirms this conclusion is 
quoted in the report above-cited. In one munitions 
factory, for example, the management made a 
regulation that the men working on piece in the 
foundry were to take 15 minutes’ rest every hour, 


* Cd. 8213, London : Wyman. and Sons. Price 14d. 
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This was resented by the men, as they thought the 
output would be lessened and their weekly takings 
fall. A foreman was therefore appointed to make 
certain that the rule was obeyed. The result was 
an actual increase in the hourly output. This case 
is particularly striking in view of the large proportion 
of the resting time to the working time, and it would 
be of great interest and value to have fuller details. 

Other cases cited by the Committee are interest- 
ing, but less conclusive. In one case it was found 
that five Sunday volunteer workers did in seven 
working hours more than eight of the ordinary 
hands were able as an average to do in 124 working 
hours. This may quite possibly be due to the 
staleness induced by the long hours of the latter, 
who were working day in and day out, but is by 
no means conclusive, if the men in question were 
ordinary mechanics. The latter are at times prone 
to establish what they consider a “‘ recognised quan- 
tity,” which may be anything from half to one- 
sixth of what they could readily do if they really 
tried to assist the management in bettering the out- 
put. Itseems probable that something of this kind 
must be responsible for the differences in output 
found in another case recorded by the Munitions 
Committee. In this instance an old-established firm 
built a new shop, designed, on the basis of their 
past experience, for an output of 5000 per week of 
a certain standard munition. Thenewshop, although 
manned by new and inexperienced hands, gave an 
actual output of 13,000 per week, a figure which 
has not been approached in the older but equally 
well-equipped shops of the firm. Experience may, 
in fact, be used to delay work instead of to 
forward it, and the great improvement made by 
the raw hands certainly affords ground for suspicion. 
One factor, however, must not be disregarded. It 
is possible that the older hands, being skilled 
mechanics, have been aiming at an unnecessarily 
high standard of accuracy and finish. It is very 
difficult indeed to persuade a skilled mechanic used 
to precise dimensions to turn out a “ good enough” 
job. A skilled joiner’s output on carpenter’s work, 
for example, is seldom satisfactory. 








RAILWAYS IN NORTHERN RUSSIA. 

Few parts of the world, from a commercial and 
industrial point of view, have recently attracted 
more attention than the northern portions of the 
vast Russian Empire, and the endeavours on the 
part of the Russian Government to open out these 
huge districts, by means of improved routes of 
communication, are being watched with much 
interest. Northern Sweden (Lapland) was first 
made accessible for industry and civilisation by its 
railway connection with other parts of the country, 
and the same is true on an increased scale as regards 
Northern Russia in connection with the railway from 
Svanka (on the line Petrograd—Vologda—Vjatka) 
to Kola. So far these portions of the Empire have 
only been connected with the southern parts of 
Russia by the narrow-gauge and inefficient railway 
from Archangel to Vologda, and with the outer 
world by shipping which, for a few months of the 
year, trades to and from Archangel and some minor 
ports on the White Sea. 

Many schemes have, at different times, been 
discussed for connecting northern Russia with the 
more central parts of the Empire, but up to the 
time of the war they had not got beyond this 
preparatory stage. The war, however, brought 
northern Russia into unexpected prominence, 
Archangel being the only accessible port in Russia 
in Europe, and immense quantities of war material 
and other commodities were despatched via this port. 
This gave a tremendous impetus to railway con- 
struction in northern Russia, ahd it must be 
admitted that the Russian Government spared 
nothing to further the work in question. 

To commence with, the narrow-gauge line from 
Archangel to Vologda was improved and supplied 
with a material increase of rolling-stock. At the 
same time the alteration from narrow-gauge to 
ordinary Russian gauge was taken in hand, and has 
already been completed several months. Swedish 
ice-breakers were purchased, by the aid of which the 
navigation to Archangel was last year kept open 
three months longer than usual. At the same time 
new and adequate quays were constructed at 
Archangel. 





This new line of communication will not only 
become of the greatest value for Russia’s inter- 
national commerce under the present exceptional 
and difficult conditions, but these railways will 
in the long run attain to still greater importance 
by assisting in the exploitation of the immense 
natural resources of Northern Russia. The Kola 
peninsula covers an area of some 58,000 sq. miles, 
but the population is only about 15,000 souls. 
There is a wealth of fish and game ; there are lead 
deposits, stated to be the richest and purest. ever 
found ; these deposits are principally in the vicinity 
of the Norwegian frontier. There are also gold, 
copper and other valuable metals. Further, there 
are deposits of a peculiar black and white granite, 
which is likely to prove very valuable. 

Besides the so-called Murman Railway, which 
we dealt with in our last issue, there are 
planned several other railways in these northern 
parts. A railway from the river Ob to the coast 
of the White Sea has already been surveyed for 
some time. The population, both in north-western 
Siberia and in Archangel, is much interested in the 
problem of a line of communication between these 
two districts being solved. It is more especially 
the country round the two large Siberian rivers 
Ob and Yenisei, which will profit by these means 
of communication becoming a reality. The principal 
sources of wealth of the districts in question are 
fishing, agriculture and forestry, but the impossi- 
bility of getting beyond what may be called local 
markets has hitherto greatly impeded the develop- 
ment of these resources. The concession for the 
construction of the line is expected to be granted 
soon. A number of banking establishments are 
interested in the scheme, but the construction of the 
railway will hardly commence till the war is 
terminated. From the main line two branch lines 
are projected in a southern direction, one on each 
side of the Ural Mountains, and these lines will both 
be connected with the great Siberian Railway. 

There are also other railway lines projected in 
northern Russia, as for instance, a line from Kollas 
to Archangel, a line from Soroka to Archangel, and 
one from a point on the Petrosavodsk-Zwanka 
railway to Njandoma, on the Vologda—Archangel 
line. These lines, however, are only in the pre- 
paratory stage. 

In this connection it is of some interest to mention 
that the possibility of realising the Onega Canal pro- 
ject is again being discussed in Russia. This canal, 
the object of which is to connect Lake Onega with 
the White Sea, is to proceed either from the town 
of Onega, or from the small harbour town of Sumsk, 
and then to be carried in a south-western and 
western direction as far as the town of Provjenetz, 
on Lake Onega. It will no doubt form a connection 
between the White Sea and the Russian canal 
system, as Lake Onega on the one side is connected 
with Petrograd through the River Svir and Lake 
Ladoga, and on the other side with the Volga river 
system through several canals and lakes. We may 
add that we are indebted to a Swedish consular 
report for many of the facts in this article. 





THE BRITISH ASSOCIATION. 

Tue 86th meeting of the British Association, 
which is to be opened at Newcastle-upon-Tyne on 
September 5, will, in the strict sense, be the successor 
to last year’s meeting at Manchester. It will again 
be a strictly scientific gathering, shorn of festivities 
and popular excursions, and many of the great works 
on the Tyne that would otherwise have been thrown 
open to members will hardly be able to receive 
visitors, though the local secretaries hoped to offer 
some facilities when sending out invitations to the 
meeting in April. Instead of beginning on the 
traditional Wednesday to disperse the Wednesday 
following, the meeting will commence on a Tuesday 
and finish its deliberations within that week. Yet 
it promises well, and if the Manchester meeting of 
1915 could scientifically be pronounced a success, as 
it undoubtedly was, the Newcastle meeting of 1916 
ought to be equally so. Many difficulties have cer- 
tainly become more accentuated during the past year; 
more members will be kept away from Newcastle 
by national duties, and the Council of the Association 
and the local authorities have had to consider 
anxiously whether the preparations for the meeting 





—the invitation was tendered in 1913—should be 
persevered in. But. the outlook has brightened, 
and it would have been a pity to interrupt the long 
series of meetings that have taken place since 1831 
and have so well stood the severe strain of two war 
years, in Australia in 1914 and at Manchester. 
There is no body having so broad a scientific basis as 
the British Association, and in discussing problems 
arising out of the war—which concern the time 
following the war not less than the war itself—in 
their scientific, technological and social aspects, 
the Association has the power of doing useful work 
of national importance, , 

We learnt at school and may still’ remember 
that the Romans under Agricola invaded the north 
of England in 79 a.p., and that the Emperor Publius 
Aelius Hadrian, accompanied, it is said, by his con- 
sort Sabina, came up to the Tyne in 120 and built 
both the Roman Wall, joining the estuaries of the 
Tyne and Solway,and the Pons Aelii across the river. 
The camp of the second station on the fortified wall 
took its name from the bridge. The wall was to 
keep the Picts and Scots off; but it did not do so 
after the Romans had left, and Newcastle was 
generally considered “‘ very Scottish.” The Saxon 
settlement has by various authorities been identified 
with the doubtful sites of Pampedon or of Ad Murum, 
the residence of King Oswi of Northumberland 
according to Bede ; later, the district was known as 
Monkchester. William the Conqueror ravaged the 
whole north, especially between the Humber and 
Tees; his son Robert, of Normandy, erected a 
castle, which William II, Rufus (brother of Robert) 
restored, but which was soon destroyed again. In 
certain ways William Rufus is regarded as the 
founder of Newcastle. But the present castle—now 
known as the Old Castle and occupied by the Society 
of Antiquaries, founded in 1813—dates from the 
years 1172-1177 and the reign of Henry II. 
Plantaganet ; it gave its name “‘ Newcastle ” to the 
settlement. The new castle was built at an 
expenditure of 852/. 18s. 9d. at a time when an ox 
sold for 3s. Henry II also established a mint in 
the town. The Lammas Fair goes back to King 
John. Henry III granted the good men of New- 
castle a licence to dig for coal within and without 
the walls, and also excluded the Jews from these 
walls on the burghers’ petition. The wars of the 
first three Edwards brought much suffering to the 
town. During the Civil War Newcastle was 
royalist ; the Scottish under David Leslie stormed 
it in 1640—hbefore the outbreak of the Civil War 
in 1642—and the chronicles say that 10,000 people 
engaged in coal mining and shipping had to starve. 
It was at Newcastle, reconquered by the Scots after 
Marston Moor in 1644, that Charles I was delivered 
up to the Parliamentary Commissioners in 1647. 
The stormy times of the Old and the Young Pre- 
tenders, 1715 and 1745, once more forced Newcastle 
to arm for defence. Since then the public peace 
has not been disturbed up till the present day. 

The visitor to the city of Newcastle has to 
search for relics of Roman masonry ; of the Saxon 
era nothing has survived, and of the old town walls, 
which were gradually removed after the Union of 
Scotland and England in 1707, only parts of the 
Sallyport Gate are still standing. The most pro- 
minent church, St. Nicholas, with its graceful spire, 
a bishop’s cathedral since 1882, dates from 1350. 
The oldest church, St. Andrew’s, goes back to the 
Monkchester era. St. John’s was built in the 13th 
century, probably with blocks from the Roman 
wall, on the line of which it stands. The house of 
the Grey Friars (Franciscans) has entirely dis- 
appeared ; the great scholastic, the Doctor Subtilis, 
John Duns Scotus, a Northumbrian, lived there 
before going to Paris and Cologne (where he died in 
1309). Bishop Ridley, who was burnt at the stake 
at Oxford in 1555, also hailed from the district. 
The medieval bridge over to Gateshead, which was 
erected upon the foundations of the Pons Aelii, was 
destroyed by the Flood of 1771. It was replaced 
by a bridge of nine arches, which impeded shipping 
too much and soon had to give way to the present 
swing bridge; it rests on three piers in a total 
length of 560 ft., half of which can turn. The high 
level bridge next to it, projected by John Green, 
would hardly have been built (1849) if Robert 
Stephenson had not fought for it; it crosses the 
river, 512 ft. wide, at a height of 112 ft. above 
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water level, in a length of 1,337 ft. Telegraph 
wires, joining London and Newcastle, were carried 
over ‘the bridge. Up till then the Electric Tele- 
graph Company had its offices in Gateshead. In 
1868 the Anglo-Danish (later the Great Northern) 
Telegraph Company established itself in Newcastle, 
from. which six main circuits radiate, over to Norway, 
Sweden, Denmark, Russia and Japan, the cables 
starting from Newcastle or from Aberdeen. The 
Newcastle—Carlisle Railway was opened in 1838, 
and the Central Station im 1850; the mail coach 
from Aberdeen to London had passed through New- 
castle since 1786. Street lighting by oil lamps was 
introduced in Newcastle in 1763, lighting by gas in 
1818. When the expansion of Newcastle began 
late in the 18th century, the town, and especially 
the low-lying parts near the river, were as unsightly 
or picturesque—according to the visitor's point of 
view—and as unsanitary as most old towns. Robert 
Grainger who, since about 1825, did so much to 
renovate and beautify his. native town, replacing 
slums by fine streets of buildings in classical style, 
was of humble origin; Grainger-street bears his 
name. The explosion of 1854, which indirectly 
facilitated the improvements on the Newcastle 
quayside, really took place on the Gateshead river 
bank. Earl -Grey’s monument and Grey-street 
commemorate the passing of the Reform Bill 
(1832). ..Of other noteworthy men from Newcastle 
and neighbourhood we mention John Horsley 
(author of “ Brittannia Romana,” about 1700); the 
mathematician, Charles Hutton, who died in 
London ; the historian, John Brand ; .Lord Chan- 
cellor Eldon (John Scott) ; Admiral Cuthbert 
Collingwood, Nelson’s. successor ; George Stephen- 
son, born at Wylam, the centenary of whose birth 
was celebrated at Newcastle in 1881; and his son, 
Robert Stephenson. 

The Royal Free Grammar School owes its founda- 
tion in 1525 to Thomas Horsley ; the Literary and 
Philosophical Society was founded in 1793. The 
College of Medicine, the headquarters of this year’s 
meeting, has, since 1852, been affiliated with the 
University of Durham. The Durham University 
College of Physical Science at Newcastle was 
founded in 1871 by the joint efforts of the University 
of Durham and the North of England Institute of 
Mining and Mechanical Engineers; students were 
soon admitted also to degrees in letters, and when 
in 1904 a new wing of the college was opened in 
memory of the late Lord Armstrong, the name 
** Armstrong College” was adopted. Since 1909 
this Armstrong College ranks with the Durham 
colleges and the College of Medicine as one of the 
three constituent units of the University. Diplomas 
are granted also in Engineering, Naval Architecture, 
Mining; Agriculture and Commerce. The Arm- 
strong College buildings are at present the home of 
the first Northern General Hospital. Newcastle and 
Gateshead together counted in 1772 about 30,000 
inhabitants; by 1885 that joint population had 
risen to 226,200; at present it is estimated at 
383,500, Newcastle itself having 226,600 inhabi- 
tants. Of the total output of coal, iron, and ships 
in the United Kingdom, about one-fifth, one- 
third, and one-half respectively come from the north- 
east coast. The once important chemical in- 
dustry and- the glass manufacture of the Tyne have 
not kept pace with the astounding development of 
its engineering works and shipbuilding yards. When 
the Association met in Newcastle in 1889, there 
were only nine chemical manufacturing works left 
of 17 in 1875, and the formerly large number of 
glass works had dwindled down to seven; but the 
stained glass industry was reviving, fused silica had 
become an important novelty, and grindstones, the 
Portland cement and fire-brick industries, as well as 
potteries, were, and are, flourishing. Our next 
article will give some infcrmation concerning the 
present status of the Tyne industries. 

This year’s meeting will be the fourth that the 
Association has held at Neweastle. The first visit 
was paid in August, 1838, when the third Duke of 
Northumberland presided over a gathering of 2,400 
members ; and it is of interest to note that the 
seventh Duke will be one of the Vice-Presidents this 
year. ‘In 1838 the evening discourses were delivered 
in the Central Exchange, now the Fine Art Gallery 
and News Room, and a soirée was held in the Green 
Market—also a creation of Grainger’s—the adjoining 





shops being for the occasion converted into 
refreshment stalls. When the Association came to 
Newcastle again, 25 years later, in August, 1863, 
Sir William Armstrong addressed a meeting of 3,335 
members on the development of railways and ocean 
shipping. The longitudinal stone tracks of Roman 
roads, it is interesting to remember, had a gauge of 
4 ft. 6 in.; they did not long survive the Empire, 
but wooden (also iron) tracks, more or less of the 
same gauge, and laid on wooden sleepers, came up 
in medieval days on the Continent for mine trans- 
port in cars, sometimes provided with flanged wheels ; 
the Colebrook Dale Ironworks, in 1767, replaced the 
wood by cast iron plates, which were afterwards 
made edged occasionally. When Stephenson ran 
his first locomotive on the Killingworth colliery 
lines, he raised the gauge to 4 ft. 84 in., it is said ; 
that would have been a bold step even in those days. 
The first passenger railway, Stockton—Darlington, 
was opened in 1825. 

On September 11, 1889, the third Newcastle 
meeting, attended by 2,437 members, was opened by 
Professor William H. Flower, of the Natural 
History Museum, South Kensington, by an address 
on Museums and the arrangement of the ideal 
museum—quite a worthy subject, but, it must be 
admitted, one of the driest addresses the Association 
ever listened to. 

There is no apprehension that this year’s President 
elect, Sir Arthur Evans, M.A., D.Litt., F.R.S., 
Pres.S.A., who resides in Abingdon, on the Thames, 
will tire his audience by his address. Archswology 
is too fascinating a subject, and an archeologist 
has not occupied the chair for a long term of years. 
The address and the evening discourses, by Professor 
W. A. Bone, F.R.S., on ‘‘ Intensified Combustion,”’ 
and by Dr. P. Chalmers Mitchell, F.R.S., on 
‘* Evolution and the War,” will be delivered in the 
Town Hall, on September 7 and 8. The reception 
room and administration offices will, as in 1889, be 
in the College of Medicine, in Northumberland Road, 
in and near which also most of the sections will 
deliberate. The attendance figure of 1889 will 
hardly be approached, though teachers and students 
of the primary and secondary schools of the district 
will, as in late years, be admitted at half the usual 
fee (of 11.) as associates. The list of sectional 
officers was published some months ago. Owing 
to the special duties of many members and the 
uncertainty of their movements, however, it has 
not been possible so far to issue a preliminary 
programme. Through the courtesy of the Re- 
corders of the Sections to which we have been 
devoting particular attention, we are, however, able 
to give the following information on the sectional 
proceedings. Inquiries as to papers to be presented 
should be addressed to the Recorders, whose ad- 
dresses we add. 

In Section G, Engineering, Mr. G. G. Stoney, 
F.R.8., will preside, and Professor G. W. O. Howe, 
D.Sc. (22, Dorset Road, Merton Park, Surrey), is 
Recorder. The section will meet in the Mining 
Institute, which is close to the Central Station, and 
the communications to be discussed may be grouped 
under several headings. The question of Standardi- 
sation and its Influences on the Engineering 
Industry will be raised by the Secretary of the 
Engineering Standard Committee, Mr. C. Le Maistre, 
successor to Mr. Leslie Robertson, who unfortunately 
perished together with Lord Kitchener on the Hamp- 
shire ; the foreword is to be given by Sir John Wolfe 
Barry. Papers on Limit Gauges by Dr. R. T. Glaze- 
brook, F.R.S., and on the Principles of Similitude by 
Dr. T. Stanton, F.R.S., both representing the National 
Physical Laboratory, belong to this group. Radio- 
telegraphic problems will be dealt with by Professor 
Howe in a ‘paper on the Calculations of the Capacity 
of Radio-telegraph Antennae and the Effects of 
Masts and Buildings; and by Mr. McLachlan, of 
Liverpool University, on a paper on Some Character- 
istic Curves for a Poulsen-Are Generator. Professor 
Thornton will present a further communication on 
the Influence of Pressure on Ignition, and Mr. H. T. 
Newbigin, A.M.Inst.C.E., of Newcastle, will speak 
on Pressure Oil Film for Lubrication. In a joint 
meeting with the Chemical Section B, the Fuel 
Economy Report will be discussed, and some account 
will be given of the North-East Power Scheme ; 
Mr. C. H. Merz, M.Inst.C.E., is one of the vice- 
presidents of the section. 





The programme of Section B, Chemistry, will not 
be less instructive and important, and will differ 
considerably from the customary programme of B, 
The officers of the section wished to specialise in 
matters arising out of the war and problems of 
national importance, and as the war becomes more 
and more a matter for the engineer and the chemist, 
so Sections G and B become the really important 
sections. We have mentioned the joint discussion 
with G on fuel economy; a whole day will be 
devoted to this discussion. The fuel question will 
further be debated in conjunction with Section C, 
Geology, with regard to the Investigation of the 
Chemical and Microscopical Characters of different 
Varieties of Coal, with a view to their most effective 
Utilisation as Fuel and to the Extraction of Bye- 
Products. The other group of communications will 
concern the chemical industries of the country, and 
an exhibition of British-made chemicals and 
apparatus is being arranged to illustrate the progress 
made in replacing German goods. Mr. F. Howard 
Carr, F.1LC., will introduce a discussion on the 
Future of Organic Chemical Industries in this 
Country; Mr. C, H. Whitaker (from “‘ British 
Dyes ”’) will speak on the British Coal Tar Colour 
Industry in Peace and War; and papers on the 
manufacture of Fine Chemicals in this Country 
are expected. There will also be a demonstration 
on Stepped Ignition of Gases, by Dr. Thornton. 
The section will meet in the College of Medicine 
under the Presidency of Professor G. G. Henderson, 
M.A., F.R.S., of Glasgow; Mr. A. Holt, D.Sc. (of 
Dowsefield, Allerton-road, Liverpool), is the 
Recorder. 

The war will not directly enter into the delibera- 
tions of Section A, Mathematical and Physical 
Science, which will meet in Trinity Church Hall, 
close to the College of Medicine, under the Presi- 
dency of Professor A. N. Whitehead, F.R.S., Pro- 
fessor of Applied Mathematics at the Imperial 
College of Science; Professor A. S. Eddington, 
F.R.5. (the Observatory, Cambridge), is Recorder: 
Two discussions have been arranged for. The first, 
on Gravitation and the Theory of Relativity, will 
be opened by Mr. E. Cunningham, who will be 
followed by Professor A. 8; Eddington, J. W. 
Nicholson, and Dr. P. E. Shaw. The second, on 
Osmotic Pressure, is to be opened by Professor A. W. 
Porter, F.R.S., and the Earl of Berkeley, Drs. F. 
Tinker, Shorter, G. Senter, will take part. The 
papers by Professor H. H. Turner, F.R.8., on 
Measurement of Time, and by Mr. E. Rutherford, 
on X-Ray Spectra of the Elements, will be of a 
general industrial character; and that will also 
apply to the question to be raised by Professor W. 
M. Hicks, F.R.S., Can the Frequencies of Spectral 
Lines be represented as a Function of their Order ? 
Dr. R. T. Beatty will discuss the Measurement of 
the Energy in Spectral Lines, and Professor J. C, 
McLennan, F.R.S., Ionisation Potentials, All these 
problems have been much debated of late. The 
Rev. A. L. Cortie, 8.J., will offer a further con- 
tribution on the Efficiency of Sunspots in relation 
to Terrestrial and Magnetic Phenomena, and Mr. S. 
Chapman will refer to certain aspects of the Kinetio 
Theory of Gases. Mathematical papers are promised 
by Professor G. N. Watson on Oscillatory and 
Asymptotic Series, and by Professor R. W. Génese 
on the Practical Treatment of the Standard Cubic 
Equation. 

Thus the parent section, A, has a very interesting 
programme, and we may on the whole look forward 
to an instructive, though probably not large meeting. 
There has been no change in the general officers of 
the Association; the Treasurer, Professor John 
Perry, F.R.S., and the General Secretaries, Professors 
W. A. Herdman, F.R.S., and H. H. Turner, F.R.S. 
Professor Herdman lost his only son, George Andrew 
Herdman, early in July on the Somme—a very 
promising and original scientist, zoologist, like his 
father, who had already made a name, at Trinity 
College as an investigator of bicchemical prob- 
lems, in the twenty years of his life. The 
Assistant Secretary, Mr. H. C. Howarth, M.A., and 
the Assistant Treasurer, Mr. H. C. Stewardsen, also 
continue in office. The offices of the Association 
in Burlington House will close on August 30, and 
the offices of the local secretaries, in Bolbec Hall, 
Newcastle, will close on September 2. Professor 
P. Phillips Bedson, D.Sc., and Mr. E. W. Fraser 
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Smith, are the local secretaries. Lectures to the 
public, which have proved so attractive at previous 
meetings, are to be given at Newcastle, Ashington, 
Durham and Sunderland. 





FRENCH RAILWAY TRAFFIC AND 
THE WAR. 

In our former articles* on the French ‘railway 
systems we dealt with the effect of the war upon 
their commercial traffic ‘following closely upon the 
outbreak of hostilities. A review of the conditions 
which prevailed in the year 1915 will be found of 
interest. 

The two companies which of a necessity have 
suffered most by the war are the Northern and the 
Eastern of France Railway systems, both of which 
were compelled in the course of 1915 partly to 
suspend at times the whole of their commercial 
traffic to meet the military requirements of the 
nation. It is quite plain, therefore, that in 
the case of both these systems it is impossible to 
éstablish comparisons between the results obtained 
in 1915 and the former normal results, even when 
leaving entirely out of account the temporary losses 
due to destruction of plant and of accumulated 
stores. Besides this, the working of the lines 
which have remained comparatively free for com- 
mercial traffic was, and is still carried out under 
quite abnormal conditions and quite outside all tariff 
provisions, which latter, on the other hand, were 
drawn up on the basis of the working of the system 
as a whole. Moreover, it was ascertained early in 
the war that the conditions of modern warfare make 
a demand upon the railways of a country the full 
extent of which had hardly been realised, one result 
being that the tariffs for military transports, which 
the railway companies had arranged for in peace 
time with the State, were shown to be entirely 
inadequate. 

If we take in the first place the financial results 
for 1915 of the Northern of France Railway Com- 
pany, which, temporarily, has no further connection 
with the Belgian Railway system, we find that in 
1915 the working receipts amounted to 171,500,000 
francs (6,860,000/.), including the financial settle- 
ments made with other French and foreign 
railways, and including also the payments on 
account received for military transports. This total 
was less by 69,000,000 francs (2,760,000/.) than the 
total for 1914, when normal working prevailed for 
more than half the year. It is true that the com- 
pany received about 28,000,000 francs (1,120,000. ) 
more in 1915 than in 1914 for military transports, 
but it lost 43,500,000 francs (1,740,000/.) in passenger 
traffic, about an equal sum in slow goods traffic, 
and 8,500,000 francs (340,0001.) in express goods 
traffic. In regard to expenditure, the cost of 
working was far from being covered by the tariffs 
which, as a matter of course, do not take into 
account the increased cost of materials, particularly 
coal and metals, an increased cost which will 
continue to rule long after peace is declared and 
which will inevitably lead to an advance in the 
tariffs. The working expenses in 1915 formed a 
total of about 149,000,000 francs (5,960,0002.) with- 
out counting maintenance, repairs, losses, destruc- 
tion of stock, &c. In the latter figure for total 
expenditure the outlay of the central Board, 
entered for slightly less than 19,000,000 francs 
(760,000/.); the working expenses proper formed 
a total of about 46,000,000 francs (1,840,000/.) ; 
running expenses and rolling-stock reached a total 
of 72,000,000 francs (2,880,0002.); and supervision 
a total of 12,000,000 francs (480,0007.). There 
remained, therefore, a surplus of about 23,000,000 
francs (920,0002). The Northern) Company can 
make no further call upon the State in regard to 
guarantee of interest on behalf of its shareholders, 
and since it had to meet over 110,000,000 francs 
(4,400,000/.) in the way of charges upon share and 
bond capital, and 20,000,000 francs (800,000/.) 
provided in its convention with the State to com- 
plement the share revenue, the deficiency for 1915 
amounted, therefore, to about 107,000,000 francs 
(4,280,0001.), which had to be placed to capital 
account. In order to obtain necessary resources the 
Northern Company sold during 1915, 223,000 bonds, 
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which brought in a net amount of about 97,000,000 
francs (3,880,000/.). ‘The selling. price was under 
that for 1914 and 1913, the 5 per cent. bonds having 
fetched 446 francs (171. 16s. 6d.), the 24 per cent. 
bonds about 331 francs (131. 4s. 6d.). The average 
rate of interest and redemption rose from 5.51 
to 6.71 per cent. These results will not dangerously 
affect the strong position in which the Northern 
Company stands; in the course of the same year, 
1915, it had repaid about 16,000,000 francs (640,000/. ) 
worth of bonds. This well-established company, 
nevertheless, has to face a most heavy ordeal. 

The Eastern of France Railway Company has 
also greatly suffered from the consequences of the 
war. Its gross working receipts hardly exceeded 
191,000,000 francs (7,640,000/.), whereas in normal 
times they amounted to about 305,000,000 francs 
(12,200,000/7.). It was hit not only from the point 
of view of interruption or complete suspension of 
traffic and rise in the price of all commodities, 
particularly coal, but also in regard to the con- 
vention established in 1898 between the State and 
the railway companies and governing the charges 
for military transports in war time already alluded 
to. The Convention of 1898 did not provide for the 
eventuality of a railway system being placed for 
a long period under the absolute direction of the 
military authorities, when the whole of its com- 
mercial interests are of a necessity sacrificed in 
favour of the greater interests of national defence. 
At the close of hostilities it will be incumbent upon 
the authorities to revise the convention in such a 
way that the railway companies be not compelled 
to undergo such losses as those proceeding from the 
present state of war. 

It is to be noted that the Eastern Company did 
not, during the year, completely suspend its work of 
construction and equipment during the present war; 
it spent about 20,000,000 francs (800,000/.) in the 
doubling and quadrupling of lines in proximity to 
Paris. The above figure of 191,000,000 francs in 
receipts is less than the total for 1914 by 37,000,000 
francs (1,480,000/.), or 16.50 per cent. The decrease 
compared with the figure for 1913 is roughly 37 per 
cent. The system was, and is still deprived of 
about one-quarter of its total developed length. 
It is satisfactory to note, however, that commercial 
traffic is increasing notwithstanding the difficulties 
which have to be contended with; the monthly 
commercial traffic receipts during the period from 
August to December, 1914, averaged 6,500,000 
francs (260,000/.), and they amounted to 9,500,000 
francs (380,000/.) for the corresponding period of 
1915. Passenger traffic brought in less than 
32,500,000 francs (1,300,000/.) in 1915, or a decrease 
of about 45 per cent. compared with 1914, five 
months only of which were covered by the war. 
Express goods traffic produced 13,500,000 francs 
(540,0001.) instead of 18,000,000 francs (720,000/.). 
Ordinary goods traffic which yielded 188,000,000 
francs (7,520,0001.) in 1913, 116,500,000 francs 
(4,660,0007.) in 1914, only yielded 64,000,000 francs 
(2,560,000/.) in 1915. Military traffic entered into 
the receipts for about 32,000,000 francs (1,280,0001.) 
for the five last months of 1914, whilst the sum for 
this traffic in 1915 was 78,000,000 francs (3,120,0001.). 
The receipts per kilometre of the system, which were 
about 60,000 francs (3,860/. per mile) in 1913, fell 
to 37,400 (2,407/. per mile) in 1915; if the lines 
actually worked be alone taken into consideration 
this latter figure would become 49,500 -francs 
(3,1801.. per mile). Commercial. traffic on the 
Eastern of France had been rendered all the more 
difficult by the fact that the company had lost 
about 14,000 goods and passenger wagons, which 
had remained either on the enemy’s German lines, 
or in Belgium or, again, in the portion of French 
territory temporarily invaded. 

The working expenses of the Eastern of France 
Railway reached in 1915 a total of 161,500,000 
francs (6,460,000/.), or 14,000,000 francs (560,000I:) 
less than the total for 1914 and over 26,000,000 
frances (1,040,000/.) less than that for 1913, which 
is explained by the great reduction in the number 
of train-kilometres run. On the other hand, the 
company had to bear an excess charge of 7,000,000 
francs (280,0002.) owing to the advance in the price 
of coal. The working expenses proper formed a 





total of about 58,000,000 francs (2,320,0002.) ; 
under the heading running expenses and rolling-stock 


there was a total of about 64,000,000 frances 
(2,560,000/.), and a further sum of 17,000,000 francs 
(680,0001.) had been sperit on tracks and work on 
the lines. The ratio of working expenses to gross 
receipts exceeded 84 per cent.; it was 76.5 per 
cent. in 1914 and about 61 per cent. in 1913. The 
company, like the other French railway companies, 
is most generous to its staff and spent large sums 
for the latter’s welfare. It paid two weeks’ wage 
to each man on his leaving for military duties, and 
to the wives of their men serving under the Colours 
half the man’s salary or wage, payable monthly, 
besides 5 pence per day and per child under 16 years 
of age. A special grant was made to the men who 
remained in the company’s service in the localities 
which were exposed to bombardment by the enemy. 
All expenditure under these heads formed about 
121 per cent. of the annual revenue of the share- 
holders. . Owing to charges on loans and the share- . 
holders’ revenue, the year closed with a deficit of 
about 88,000,000 francs (3,520,000/.); the deficit 
in 1914 was about 62,000,000 francs (2,480,0007.). 
In 1913, the excess of receipts over expenditure 
was 28,000,000 francs (1,120,0007.). 

The Paris-Orléans Railway Company did not 
directly suffer from the war, as had been the case 
with the two companies referred to above, but its 
traffic nevertheless decreased considerably. The 
gross receipts were 332,000,000 francs (13,280,0002 ), 
and the expenditure about 202,500,000 francs 
(8,100,0007). The ratio of working expenses to 
gross receipts was about 61 per cent.; it was 
59 per cent. in 1913 and 65 per cent. in1914.. The 
gross receipts exceeded by about 51,000,000 francs 
(2,040,0007.) those of 1914, owing to a greater 
activity in commercial traffic. Military traffic 
remained high on this system in 1915 and 
brought in substantial receipts ; but in the case of 
this railway, as in that of the other French railway 
companies, the convention entered into with the 
State was one which led to a loss in revenue. In the 
course of 1915, the company carried some 3,700,000 
officers and men, 582,000 horses, 11,000 guns 
and limbers, 185,000 military wagons, in a total of 
over 30,000 military ‘trains. The number of 
civilian passengers carried only amounted to 
40,500,000, or 31 per cent. less than in 1913 and 
11 per cent. less than in 1914. The civilian passenger 
traffic produced about 74,000,000 francs (2,960,000. ). 
The proportion of military traffic at quarter fare, 
not counting the soldiers who travel with a military 
pass in war time, was 22.5 per cent. in 1915, as 
against 7 per cent. in 1913, and in 1915 their number 
exceeded 9,000,000. The decrease in express goods 
traffic in 1915 amounted to about 20 per cent., 
compared with the figure for 1913, and to about 
4 per cent. compared with that for 1914. Agri- 
cultural produce traffic was particularly low 
owing to lack of labour on the land. The returns 
on ordinary goods traffic yielded less than 
125,000,000 francs (5,000,000/.), or 8 per cent. 
less than 1913, but 23 per cent. above the figure 
for 1914. Coal traffic, in tonnage, showed an 
increase of 33 per cent. compared with 1913; there 
were further increases of 39 per cent. on corn and 
cereals, 44 per cent. on dry vegetables, 43 per cent. 
on chemicals, 58 per cent. on resinous and legu- 
minous products and 37 per cent. on various metal- 
lurgical products, to meet the demands of the 
military authorities, the goods in question being 
in great part imported into France. The number 
of ton-kilometres run was 30 per cent.. above the 
figure for 1914 and 37 per cent. above that for 
1913, corresponding, therefore, to greater working 
expenses and, on the other hand, paid at the reduced 
military rates provided for in the company’s con- 
vention with the State. Traffic was carried out 
with no special difficulty, although the company 
lost the services of 6,300 members of its staff, who 
were called to the Colours and were partly replaced 
by women. 

‘The working of the Paris-Orléans system in 1915, 
taking all figures under expenditure, resulted in an 
insufficiency of revenue to the extent of 20,000,000 
francs (800,000/.), which the Treasury will have to 
make good in the shape of guarantee of interest to 
the shareholders. This sum corresponds approxi- 





' “The South of France Railway Company is a small 


mately to the increased price the railway had been 
compelled to pay for coal. 
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company relatively. The gross receipts amounted 
to about 141,500,000 francs (5,660,000/.), the 
net receipts to 135,000,000 francs (5,400,0001). 
These figures showed an improvement on those for 
1914, notwithstanding the confusion caused by the 
war in industrial, agricultural and commercial 
pursuits throughout the country, and notwith- 
standing also the sacrifices the company had to 
make from the point of view of military transports. 
These latter brought in 12,500,000 francs (500,000. ) 
for the carriage, during the year, of 600,000, men, 
96,000 horses, 620,000 tons of stores, 585,000 tons 
of various military goods and 5,650 trucks of cattle 
for the troops. Passenger traffic yielded 39,500,000 
francs (1,580,0001.), or about 4,000,000 francs 
(160,000/.) less than in 1914; ordinary goods traffic 
produced -69,000,000 (2,760,000/.), or 4,000,000 
francs above the figure for 1914. The system serves 
a large number of thermal resorts in the South of 
France, and in 1915 there were, as compared with 
1913, as many as 5,000,000 less visitors to these 
resorts. The working expenses reached a total 
of 81,500,000 francs (3,260,000/.), an increase of 5.5 
per cent. compared with those for 1914. General 
expenses and expenditure on stock and in traffic 
entered into the increase, whilst the figures under 
other headings showed a reduction. The company 
had also to pay extremely dearly for coal ; in 1915, 
it purchased three-fourths of its coal requirements 
in Great Britain, as against one-half only in normal 
times. The fuel bill, which amounted to 9,800,000 
francs (392,0001.) in 1914, exceeded 17,000,000 
francs (680,000/.) in 1915. The general result for the 
year was a balance on the wrong side of 17,500,000 
francs (700,000/.), which will be advanced by the 
State to cover charges on capital and the interest 
on shares as per the convention passed with the 
State in 1883. 

There remains to report the working of the very 
important system belonging to the Paris-Lyons- 
Mediterranean. As a typical example of the 
activity of this company we may mention the fact 
that during the summer of 1915 it succeeded in 
re-establishing in part its motor-car services on the 
Alpine roads, which it had established previous 
to the war for the benefit of excursionists. The 
flower traffic, as also the fruit and agricultural 
produce traffic, fell considerably during 1915 owing 
to lack of labour. But notwithstanding all the 
difficulties which the company had to contend with, 
its working receipts, which fell to 503,000,000 francs 
(20,120,000/.) in 1914, from a total of 596,000,000 
francs (23,840,000/.) in 1913, rose to 558,000,000 
francs (22,320,000/.) in 1915; this latter figure is 
approximately equal to that for the year 1911, and 
showed progress when compared with the results for 
_the previous year, 1914. The company succeeded in 
keeping working expenses down to a total of 
316,000,000 francs (12,640,000/.), as compared with 
313,000,000 francs (12,520,000/.) in 1914 and 
340,000,000 francs (13,600,0001.) in 1913. The 
receipts, which had fallen to less than 191,000,000 
francs (7,640,000/.) in 1914, rose to approximately 
242,000,000 francs (9,680,0007.) in 1915, or close 
upon the corresponding figure for 1911. This 
company, like all the other French railway com- 
panies, had shown, and is continuing to show, a 
marked degree of elasticity and efficient economy. 
In the receipts for 1915, those for military traffic 
entered for 95,000,000 francs (3,800,0001.), but 
industrial and agricultural traffic still continued to 
play an important part in the activity of this 
system, so much so that the commercial receipts 
for goods traffic during the third quarter of 1915 
were 93 per cent. of those for the corresponding 
period of 1913. Taking the year 1915 as a whole, 
the passenger traffic receipts were. 40 per cent. less 
and the goods traffic reeeipts 11 per cent. less than 
those for 1913. Charges on rolling-stock, running 
expenses and the rise in the price of coal led to 
heavy extra expenditure. The Paris-Lyons- 
Mediterranean Company, although it serves several 
French colliery districts, was compelled in 1915 
to import three-fifths of the coal it required, and 
this imported coal mostly came to Marseilles at very 
high freight rates. During the same year it spent 
over 33,000,000 francs (1,320,000/.) upon its 
_benevolent institutions in favour of its staff. Not- 
withstanding the difficulties it had to contend with, 
the company succeeded in paying the shareholders ' 
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a dividend after having met all its s charges on ——f 
and having borrowed a comparatively small amount 
in the shape of a bond issue, a result for which it is 
to be congratulated, seeing the conditions under 
which it had been achieved. 

The above brief account points to the vitality | 
of the French railway companies; it points also | 
to the recovery of business in France and to the | 
services which these companies render the nation, 
in furthering both its military needs and its com- | 
merical and industrial life. 








NOTES. 
ELecrric PowrER ror THE GOTTHARD 
RalLway. 

The introduction of an electric service on the 
Swiss Federal Railways—Schweizer Bundesbahnen, 
abbreviated 8.B.B.—and the electric system to be 
adopted have been discussed for several years, 
but the erection of the hydro-electric plants for the 
Gotthard railway is only being started. In 1907 
the Gotthardbahn—then a company, since Federal 
—obtained concessions from the cantons of Uri 
and Tessin, north and south of the Gotthard, 
for the utilisation of the water power of the Upper 
Reuss (which flows into the lake of Lucerne) and of 
the Upper Leventina, and five: hydro-electric 
stations were projected. For the electrification 
of the section Erstfeld—Bellinzona, with which 
a start is to be made, two of these plants will be 
sufficient, and Amsteg and Lake Ritom, north and 
south of the Gotthard, have been selected. Either 
of these power stations will be sufficiently powerful 
to maintain the service if it should be necessary, 
but they are to be combined. The Reuss carries 
most water during the summer, when Lake Ritom 
stores up water which can help during the winter, 
Above Amsteg a lake of 200,000 cub. m. capacity 
is to be created ; without erecting a dam at Lake 
Ritom, 26,000 h.p. would be available all the twenty- 
four hours of a day, while the erection of a dam at 
Ritom would raise the water level by 7 m. and 
bring the total power available up to 30,000 h.p, 
The later extensions of the plant will place 70,000 
or 80,000 h.p. at the disposal of the railway depart- 
ment. As regards the Amsteg station, the water 
of the Reuss is, near Pfaffensprung, caught in a 
gorge which is closed by a dam 25 m. in height, 
In order to prevent the lake from being choked 
with detritus, the Reuss is to be deflected by a 
tunnel, 282 m. in length and 21 sq. m. cross 
section, and the surface river water is alone to flow 
over a weir into the lake ; this deflection is on an 
incline of 0.5 per cent. From the lake the water 
flows through a conduit, 7,350 m. long, 6.5 sq. m. 
section, with a fall of 0.15 per cent., to a 
collecting basin blasted out of the rock. From 
this basin two (later four) hydraulic pipes, taper- 
ing from 1,600 to 1,400 mm. diameter, 480 m. 
long, take the water almost vertically down to 
the turbine house. These hydraulic pipes cross the 
Gotthard railway track. Each pipe feeds two 
turbines of the jet-impulse type; the tail race of 
each turbine will have a length of 25 m. before 
joining the common race, 220 m. long, 10 sq. m. 
in cross section ; a water meter is to be inserted in 
the former section, and the water is to be returned 
to the. Reuss river. A turbine, a single-phase 
generator and a transformer will form one unit 
of 10,000 h.p. maximum ; current of 66,000 volts 
is to be taken from the bus bars to the cables; 
the engine motors are to be worked at 7,500 or 
15,000 volts. The auxiliary machinery and light 
dynamos will be on a special continuous-current cir- 
cuit. The Ritom Lake is credited with containing 
25,000,000 cub. m. of water, and it is intended 
to tap it 30 m. below the present water level. The 
average rate of discharge of the lake is 1 cub. m. 
per second, according to observations extending 
over six years ; when tapped, as intended, near the 
Hétel Piora, 19,000,000 cub. m. will be available. 
The conduit will have a length of 873 m., a cross- 
section of about 3 sq. m., and an inclination of 0.5 
per cent. The collecting basin is. likewise to be 





blasted, and will consist of a vertical shaft, 5 m. in 
diameter, widening above to a diameter of 10 m. 
Three pressure pipes, from 1,100 to 900 mm. in! 





diameter, 1,413 m. long, will convey the water down | | 
to the turbine house ; the fall of these pipes is not 
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stated | in : the ‘Schweizerische Bauzeitung, a July 2 
‘and 29, from which we quote ; it is mentioned, 
however, that a rope railway will run close to the 
pipe line to facilitate the erection. It is also pointed 
| out that the beauty of the scenery will be respected 
and preserved; but our contemporary. wishes 
to have a further guarantee as to. the protection 
lof Nature, and we certainly understand © his 





emphasising this desire. 


OvERHEAD ConpucTors or ALUMINTUM,.ZINO, IRON. 


The question of substitutes for copper as material 
for electric conductors is seriously exercising 
countries like Switzerland which stand outside the 
war and which, one might think, have in their 


'|} own aluminium a good substitute. The Neuhausen 


aluminium works, near Schaffhausen, are on Swiss 
territory, it will be remembered. But there is a 
general dearth of raw materials for aluminium 
manufacture, and so far very little aluminium has 
been used for conductors in Switzerland. The Swiss 
Elektrotechnische Verein discussed the: problems 
last spring in connection with reports and papers 
by Professor Wyssling, Mr. A. Burri, and others. 
Taking the conductivity of electrolytic copper as 
100, those of Al, Zn, Fe are 58.4, 28.5,°12.5, and 
the temperature coefficients of the four metals 0.004, 
0.04, 0.0039, 0.0053. Thus aluminium might well 
compete with copper, and as long as its price is 1.89 
times that of copper it would be the cheaper con- 
ductor, according to Wyssling. There are mechanical 
difficulties, of course, but-they have been overeome. 
As regards zinc, wire was hardly used until a few 
years ago, and zinc wire is not so reliable as iron wire. 
There may be hollows and brittle portions in an 
apparently uniform zinc wire, and the wire should 
in its making not be heated up to 100 deg. C. for 
long periods, lest its strength and pliability suffer. 
Really hot steam is directly dangerous to zinc, and 
zinc wires should not be suspended in damp, hot 
atmospheres. On the whole the metal can hardly 
be recommended for overhead lines. It may be 
used when properly protected, however, and bus bars 
of zinc are feasible; they should be guarded 
against damp contact with other metals, and be 
covered with varnish in such cases. To a certain 
extent zinc wire is used in distribution cables ‘by 
German electricians at present. The objection to 
iron wire is not so much the low conductivity itself 
as the fact that the resistance to alternating currents 
is, owing to the skin effect, influenced by the 
current intensity and the frequency. Professor W. 
Peukert and other German electricians have again 
investigated these features. Peukert tried various 
frequencies up to 300 periods per second. The 
voltage drop and energy consumption were greatér 
on alternating-current circuits than on continuous- 
current circuits, of course. On 60-period circuits of 
9.6 amperes a conductor consisting of seven strands 
of iron wire, each 0.67 mm. in diameter, showed an 
increased voltage drop of 5.4 per cent. and an 
increased energy consumpticn of 4.9 per cent. The 
Verband Deutscher Elektrotechniker issued last year 
regulations concerning the use of iron wires as 
conductors for alternating currents. Such wires are 
not to be made in sizes exceeding 2.5 sq. mm. in cross- 
section. Larger conductors should be made up of 
at least seven strands of wires, 1.4 mm. in diameter, 
these wires to be provided with paper insulation 
within an iron, lead-covered sheath. This style of 
wire is designated ‘‘ M.P.” wire, and is recommended 
only for low-tension and dry localities ; on phase 
circuits the sheath may serve as the neutral wire. 
In Switzerland galvanised-iron wire is recommended 
for high-tension lines, at any rate for short sections. 
Burri has compiled tables for their installation.’ For 
house installations in particular the use of iron wire, 
advocated in Germany, seems quite justified’; 
matters were different in the early days, when some- 
thing like 4 watts was wanted per candle. The 
experiments of Peukert to which we rfeferred have 
led him to the construction of a new frequency meter 
which is based upon the following consideration. 
As long as the current through an iron coil does not 
vary, the effective resistance of the iron changes 
with the frequency, and may be obtained from 


| wattepeter and amperemeter seatings. With con- 


| stant current the inductive resistance should follow 
the same rule, and the potential difference at the 
ends of the coil should depend upon the frequency. 
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A voltmeter calibrated to frequencies should thus 
furnish a frequency meter of wide range, provided 
that the current be kept constant within the 
potential variations to be expected. This constancy 
is obtained by connecting a Nernst resistance, fine 
iron wire stretched in a hydrogen atmosphere, in 
series with the coil. The frequencies ranged up to 
500 periods per second in the experiments; the 
resistance increases within this range may be large, 
e.g., from 6.2 to 13.5 ohms in a 1.5 mm. wire at 
2 amperes ; with a coil of 800 turns of this wire the 
tension increased from 12.5 to 65 volts at 1.15 
ampere constant when the frequency was raised up 
to 500 cycles. 
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Elements of Highway Engineering. By Antuur H. 
BLANCHARD, C.E., A.M., Professor in charge of the 
Graduate Course in Highway Engineering in Columbia 
University. New York: John Wiley and Sons: 
1915, [Price 12s. 6d. net.] 

Wuen increasing traffic demanded permanent and 
more firmly constructed roads, a demand which in 
a great measure was supplied by MacAdam and 
Telford, much of the improvement effected on the 
road was contributed by those who used it. 
MacAdam chose the materials, and showed how 
they could be best employed, but the work of con- 
solidating the erust had to be performed by the 
vehicular traffic, which was expected to do the 
roller work of forcing the stones into a closely 
compacted mass. In time the discomfort attach- 
ing to this process became unbearable, and the 
introduction of the heavy steam roller, with copious 
earth filling of the interstices, and much watering, 
was hailed with delight. The roller proved expe- 
ditious in use and removed much of the temporary 
annoyance against which the road user rebelled, 
but brought with it new evils for a younger genera- 
tion to overcome. For with improvement the 
standard of excellence had risen. Rigidity and 
permanence, qualities that seemed all-important to 
those who remembered the quagmires that had done 
duty for highways, no longer satisfied a more exact- 
ing public, who expected locomotion to be smooth 
and noiseless, who demanded that the surface of 
the roadway should be dustless, capable of being 
easily cleaned, non-slippery for horses and all 
classes of vehicles, possess a low tractive resistance, 
remain impervious to weather, and present an agree- 
able appearance. Above all, such a roadway must 
be inexpensive to make, and cheap to maintain in 
good condition, 

Such demands have called for a special class of 
well-trained engineers, who would devote the 
requisite time and energy to the study of the 
problems of construction and maintenance con- 
nected with highway engineering no less than to 
those of administration, organisation, and eco- 
nomics. As a consequence, several treatises have 
appeared of late years intended to encourage the 
consideration of the principles underlying this 
branch of engineering, embodying much recently 
acquired experience and disseminating much valu- 
able information. The manual now under notice, 
intended mainly for students in engineering schools, 
is a very good specimen of this class of text-book, 
but is naturally more particularly adapted to 
American practice. Necessarily it covers a wide 
ground, for it aims at embracing the whole scheme 
of road construction, from the consideration of the 
cireumstances that determine the direction and 
laying out, the mode of treating the foundation, 
drainage, the choice of materials for the crust, 
their properties and manipulation, the method of 
laying, and the conditions that make for sound 
surface as well as those that promote deterioration. 
Moreover, since in America mechanical appliances 
displace hand labour to a large extent, the author 
has thought it necessary to describe many patent 
machines designed to this end. Add to this compre 
hensive scheme sundry historical sketches, slight 
excursions into the chemistry of bitumens, with 
dissertations on the desirability and methods of 
testing materials, and it can be easily imagined 
that there are many lacune to be filled by ora] 
instruction. 

The United States offers a large and lucrative 
field to the enterprise of the highway engineer. In 








many of the States the roads are undergoing 
reconstruction, being adapted for a larger and more 
rapid traffic, and huge sums are being spent in 
replacing the original earth-made roads that 
sufficed in days of lighter vehicles. In 1904 money 
grants to the amount of 79 million dollars were 
voted for road improvements, and 10 years later 
this sum had increased to 225 millions. The earth 
roads still hold sway over some 90 per cent. of the 
total mileage, or about two million miles, and 
apparently the ambition of many States and 
municipalities is to replace these with some type of 
paved road. The task is gigantic both in labour 
and expenditure, and in the opinion of the author 
not warranted from the standpoint of either 
economy or efficiency. The great objection to the 
earth road is the necessity of constant watchfulness 
in maintenance, with the view of keeping the 
surface smooth and well crowned, so as to shed 
the water as rapidly as possible. In some States 
the Road Commissioners are empowered to have 
the earth roads “ ” at all seasons of the 
year, whenever it was deemed to be beneficial, 
contracting with the adjoining landowners at a 
rate not exceeding one dollar per mile for a road 
20 ft. wide. Much of this necessary work appar- 
ently falls on the residents and frontagers, an 
arrangement that becomes irksome and liable to 
prove ineffectual, for repairs are likely to be per- 
formed at’ times convenient to those who possess 
the necessary machinery, rather than when 
demanded by the state of the road. This grievance 
is aggravated in some districts, where labour can 
be substituted for cash payments. We have passed 
through that phase of construction and repair work 
in this country and know its defects. It implies 
unintelligent administration, inefficient, because 
irregularly employed, workmen, and a want of 
cohesion and uniformity in time and machinery 
between the several operating teams. Organisation, 
skilfully and scientifically directed, is a necessity that 
cannot be too urgently insisted upon. The want of 
sound control under competently trained officials 
is wasteful and the sign of a bad system. The 
author, as we think rightly, emphasises the need 
of entrusting road construction and maintenance 
to those who have been trained for the work. The 
day of the amateur road-maker is past: he is the 
relic of the time when every pioneer had to make 
his own road. His traditions survive in the road 
commissioners of to-day, who too frequently 
hamper the engineer by unwarranted interference 
and impossible suggestions. The exercise of political 
influence in the selection of commissioners aggra- 
vates an evil that is rendered well-nigh intolerable 
by divided responsibility between the State and 
the county. 

It is a commonplace to say that experience has 
not evolved any best road that can be recommended 
under all conditions. To enumerate the social and 
economic factors that determine or warrant road 
construction is easy, but in practice compromise is 
usually necessary, for conflicting interests have to 
be harmonised. From the social point of view the 
road when made should foster the commercial, 
agricultural, and industrial interests of the com- 
munity. It should also serve the largest number 
of people practicable. The engineer would urge 
the importance of good natural drainage, of stable 
natural foundation, the desirability of keeping the 
gradients slight without incurring the inconvenience 
of sharp curves. These are generalities with which 
Professor Blanchard deals thoroughly, but the 
attention and the criticism of the public are mainly 
fixed on the finished surface, and to the various 
forms this may assume the author devotes very 
considerable attention, though he does not neglect 
the essential point in all road construction, the 
artificial foundation intended to reinforce the 
supporting power of the superficial strata. The 
crust, the wearing course, assumes many forms, the 
problem of selection depending upon many variable 
factors, few of which can be accurately known at 
the moment of projecting the scheme, and none can 
be adequately estimated for a few years in advance. 
The water-bound broken stone road, when built 
with proper materials, is deservedly held in high 
consideration for horse-drawn traffic. The weight 
that can be economically transported by horse- 
traction is restricted, and the limitations have long 





been recognised, ensuring the approximate weight 
any highway would have to carry. Increased 
weight meant lower speed, and the wearing course 
was not submitted to the two main causes of 
deterioration at the same time. The advent of the 
motor car, by introducing new conditions, has 
destroyed the confidence long placed in water- 
bound roads. With fair use and careful main- 
tenance the roadway a tonnage life of 
100,000 tons per yard of width. With the severer 
use of mechanically-propelled vehicles such a length 
of life cannot be guaranteed, and some of the super- 
ficial measures adopted with the view of giving 
increased stability have not proved a success. The 
addition of bituminous material on the surface, for 
example, a concession to motor cars and increased 
rapidity of locomotion, has occasionally shortened 
the life of the original road, or made repairs more 
expensive. In the case of horse-drawn vehicles 
the destructive effect could be traced to the blows 
of the horses’ feet displacing the individual stones 
of the mosaic surface. With motor cars, the 
destructive agent is a shearing force developed 
between the wheel and the road, a force that in- 
creases with speed and weight. In New York State 
the number of motor trucks has increased enormously 
of late years, carrying weights up to 15 tons at a 
speed of about 15 miles an hour. Such a class of 
traffic calls for a stronger foundation support and 
greater care in providing a surface that will stand 
the grinding action of the wheels. To meet the 
requirements of the future science will have to solve 
many new problems that will tax the skill and 
enterprise of the best-trained engineers. 

Professor Blanchard keeps steadily in view the 
demand of the immediate future, employing the 
fullest experience of the past as a guide to the new 
construction. Dust prevention, noiselessness and 
low traction resistance are desiderata for the 
moment, and since an asphaltic “carpet” contri- 
butes to these qualities, much consideration is given 
to bituminous materials, whether in use as pallia- 
tives or incorporated into the road by mechanical 
mixing. In passing, we may note that the author 
does not regard the pathological effects of dust as a 
serious menace to public health. Even in crowded 
and notably filthy towns he considers the risk of 
infection from inhalation of dust as very slight. 
The injurious effect of dust on the pulmonary organs 
is mechanical, the consequent irritation rendering 
them more susceptible to the attacks of the tubercle 
bacilli. The evils of dust or its annoyance are 
sufficiently pronounced to have led to many remedial 
proposals, both temporary and permanent. Water- 
ing has long been our only palliative, but in America, 
where light oils and tars are abundant, these have 
been used with some success as temporary pallia- 
tives. One sprinkling applied with a pressure dis- 
tributor is stated to be effective for at least six 
weeks, but too frequent applications are liable to 
give rise to a soft, greasy surface. One gallon is 
sufficient for about six square yards, and care has 
to be exercised lest disintegration of the surface 
follows. On this ground the suggestion that has 
found’ some support in this country, that such 
treatment would enable water-bound broken stone 
roads to resist the effects of high-speed motor traffic, 
is untenable. To secure a permanent, impervious, 
dust-resisting pavement, recourse must be had to a 
properly constructed bituminous surface. Sheet 
asphalt, in which the uppermost or wearing course 
is composed of asphaltic cement and sand of suitable 
grading, incorporated by mixing, has much to 
recommend it. Bituminous concrete pavements, or 
those of cement concrete to which a bituminous 
surface of tar or tar asphalt has been applied give 
very satisfactory results. 

Noise is reduced to a minimum on wooden block 
pavements, though bituminous surfaces are held in 
high estimation. Unfortunately wooden blocks are 
apt to be slippery in wet weather, though the same 
objection can be urged against asphalt. Now that 
the treatment of wood by preservative methods is 
conducted on scientific lines, this form of pavement 
is coming much into favour, a soft wood such as 
pine being preferred to the hard Australian type 
originally employed. 

The tractive force required to draw vehicles over 
a given road depends on so many variables that 
it is difficult to establish any definite conclusion. 
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The effect of the material forming the surface is not 
easily separable from that depending on its condi- 
tion: the description of vehicle, the magnitude and 
distribution of load, the variation of gradient and 
several other factors vary very considerably and 
lead to discordant results. The following table, 
drawn up by Professor McCormick, expresses the 
generally received opinion of the relationship exist- 
ing between different wearing surfaces and the 
tractive force in pounds per ton :— 

Tractive Force 


Surface Character. * Ton. 
b. 
Earth packed and dry 100 
Earth—muddy_... 190 
Sand—loose 320 
Gravel—good 51 
Gravel—loose 147 
Macadam—average 46 
Sheet asphalt 38 
Asphaltic concrete 40 
Vitrified brick—new - ae 56 
Wood block—good a seb 33 


We have mentioned only three of the more con- 
spicuous features to be taken into account in 
deciding the choice of road material and construc- 
tion. Had other factors been allowed to enter, and 
especially the controlling ones of cost, the complicated 
character of the problem would have been more 
evident, and confirmed our contention that no 
pavement can be recommended as most suitable 
under all circumstances. In the subjoined table has 
been drawn up a scale indicating within certain 
limits the relative merits of various materials used 
in road construction. Such a table assists decision 
when, from local conditions, particular attention has 
to be directed to securing special ends. 
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The sum of the items would have little or no 
meaning, but we may note that for general all- 
round excellence a bituminous concrete stands very 
high. A truer use of the table is to show that what- 
ever be the care or expenditure expended on certain, 
classes of roads, such as gravel or earth, certain par- 
ticular qualities cannot reach a high standard. 

Professor Blanchard’s book is well illustrated and 
indexed. His description of road building, of the 
precautions to. be observed, of the labour-saving 
appliances that can be invoked, of the advantages 
and limitations of testing materials:and of all the 
details of construction is as full as space permits- 
His style is encouraging and helpful to students, 


who will find in these pages an able introduction to. 


a subject that is seen to be deserving of systematic 
and acute observation. 


The Data of Geochemistry. Third Edition. By Frank 
WicGLeswortH CLARKE. United States Geological 
Survey. Bulletin 616. Washington: Government 
Printing Office. 


Ir is difficult to say what a book like “ The Data 
of Geochemistry,” an octavo volume of 821 pages, 
should contain. The reader who, in glancing 
through the book, happens to notice in the first 
instance the ten pages giving brief characteristics 
of all the chemical elements might fancy—especially 
if the name of the author should not convey any- 
thing to him—that it is a compilation of the general- 
information type, which has hardly an equivalent in 
this country, but is much appreciated in young 
countries. A closer perusal will at once make the 
reader regret the absence of an English equivalent. 
Though primarily compiled possibly in order to 
enable the intelligent geologist, engineer or farmer, 
who finds himself more or less limited to his own 
resources in some out of the way place, to study 
Nature and to utilise the natural resources of the 


: | metals. 


district, the volume is really a compendium of 
geological chemistry in its widest sense With special 
regard to genetic features, written in plain but 
strictly scientific language and copiously stocked 
with literature references. 

The author, whose status is not explained in the 
book, is Mr. F. W. Clarke, Professor of Mineralogical 
Chemistry at the University of Washington and 
Chief Chemist to the Geological Survey of the 
United States; he is further well known as the 
senior member of the International Commission on 
atomic weights, which every year issues a table of 
Atomic Weights. In its main divisions the volume 
deals with the elements, the atmosphere, lakes and 
rivers, the ocean, waters of closed basins, mineral 
wells and springs, saline residues, voleanic gases 
and sublimates, the molten magmas, rock-forming 
minerals, igneous rocks, their decomposition, sedi- 
mentary and detrital rocks, metamorphic rocks, 
metallic ores, natural hydrocarbons, and coal. The 
first edition of this work appeared in 1908, the second 
dates from 1911. In this third edition there might 
possibly have been left out some references to older 
views in some cases and more prominence given to 
most recent researches, ¢.g., on the constitution of coal. 
But there is very little indeed that could be spared. 
We were glad, for instance, to find analyses of the 
carnotites of Colorado, minerals of rather variable 
composition and one of the chief sources of radium. 
A recent Bulletin of the Bureau of Mines had rather 
annoyed us by giving full particulars of the treat- 
ment of carnotites for radium extraction without 
containing a single analysis of the carnotite used. 
The reader of the “‘ Geochemistry ” may also be sur- 
prised—although the fact was noticed by Priestley— 
to see that granites, basalts and most other rocks 
evolve gases when heated like quartz and many 
These gases may be occluded or may be 
due to reactions between the constituents of the 
mineral itself or between the mineral and other 
substances, notably water; the gases certainly play 
a very important part in volcanic phenomena. The 
volume teems with useful data and can strongly be 
recommended. 
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FOREIGN ENGINEERING PROJECTS. 


WE give below a few data on several foreign engineering 
projects, taken from the Board of Trade Journal. Further 
information on these projects can be obtained from the 
Commercial Intelligence Branch, Board of Trade, 73, 
Basinghall-street, London, E.C, 


China.—H.M. Consul-General at Yunnan-fu reports 
that the representative in Yunnan-fu of a British firm 
established in Hong Kong desires to receive catalogues 
and price lists from United rp ey manufacturers of 
the following articles, for all of which he has inquiries :— 
Com lets phat for making cement, bricks, paper and 
matches (safety and phosphorus), all of the smallest 
commercial size; complete plant and machinery for 
weaving ; complete installation for tannery ; complete 
plant and machinery for boot and harness making; 
cotton-mill machinery; printing and lithographing 
machinery ; type makers and general printing supplies ; 
complete plant of the smallest commercial size for soap 
factory ; antimony smelting plant capable of an output 
of 10 to 50 tons per month; water turbines of small 
power for high and low falls; suspension bridges (50 ft. 
to 300 ft. span) for light traffic; fire appliances, com- 
prising portable steam and chemical engines and pumps, 
also extinguishers; tobacco cutting machines (finest 
cut leaf to be sent with catalogue); steam motor wagons 
and trailer wagons; road-making machinery; hand 
ploughs ; high-speed steam generating sets, direct- 
coupled three-phase alternators of 2,200 volts, 50 to 500 
— ; boilers for foregoing steam sets ; portable railway 
rolling-stock ; colliery tipping tubs; narrow-gauge 
locomotives, 20 tons; og coms + om 

umps of largest capacity; rice machines for 
to sugar crushers for , horse and other power ; 
oil mill plant; general mining and ore-washing plant ; 
aerial railway equipment for ti rtation of coal ; 
telephone exch for 50 to 500 subscribers ; blasting 

wders; and also military brass band instruments. 

rices for all goods should be quoted in sterling, f.o.b. 
United Kingdom Ports, and the weights of the heaviest 
pieces and gross weights should be given, All the goods 
must be capable of bein pegs 4 transported and special 
attention should be paid to the heaviest pieces, which 
should be reduced in weight as far as possible. Com- 

ications in this lhould be addressed, and 
es and price lists forwarded, to the British 
Consulate-General, Yunnan-fu. 
S: 


‘pain.—The Gaceta de Madrid publishes a Law 
authorising the Minister of Fomento to accept an advance 
of 2,550,000 tas (about 108,000/. at current rate of 
exchange) offered by the Provincial Authorities of 
Guipizcoa and Alava for the completion of the section 
of the Estella Railway from Vittoria to its junction 
with the Durango-Zu line. The undertaking is 
to be put in hand at once, and the Minister is empowered 


tion 





catalo 


to arrange for calls for tenders for the carrying out of the 
necessary works, and the uisition of fixed or rolling- 
stock required for the working of the line. The loan 


will be repaid by the Government, without interest, within 


E. | four years from January 1, 1917. 


Chile.—In a report to his Government, published in 
Commerce Reports (Washington), of July 14, the United 
States Consul at Antofagasta writes that there is very 
little irrigation by pumping in the Antofagasta district. 
The wells in the pampa contain so much salt and other 
alkalis that they are not suitable for irrigation purposes. 
The market for pumps in this district is almost exclusively 
confined to the requirements of the nitrate plants, In 
this, the arid region of Chile, there are some 170 4 

a 


for the working up of nitrate of soda and each 
pumping ins' tion complete, A nitrate plant uses 
rom 300 to 900 tons of water per day, obtained usually 


from wells several miles away from the plant. The 
classes of pumps and pumping machinery used by the 
nitrate plants are as follows :—Power-driven deep well 
pumps usually single acting, ae of bucket t 
(the depth of well varies from to 500 ft.); surface 
force pumps power-driven, for delivery of water from well 
to nitrate plants (power is usually furnished from central 
electric power station at plant some miles distant) ; 
boiler feed pumps, almost exclusively steam-driven, as 
are also the oil pumps for supplying fuel to the furnaces ; 
steam or other power-driven pumps for transferring 
liquors from crystallisation to elevated storage 
tanks; from 2 to 10 centrifugal pumps, usually 6 in. 
suction and 6 in, discharge for circulating hot liquors 
between the boiling tanks (the average centrifugal pump 
deals with from 200 to 400 gallons per minute against 
a head of 30 ft.); and miscellaneous internal com- 
bustion engine cooling water pumps, fuel oil pumpe, &c. 
The general terms of credit given by American manu- 
facturers to importers are cash against shipping docu- 
ments on arrival of goods in Antof E 
manufacturers give extended credit of 60 to 90 days 
after acceptance of draft against bill of lading on arrival 
of goods, and in exceptional cases 120 days. Prices 
should be c.i.f. Antofagasta, and not f.o.b. 





American Locomotive Buriptnc.—Orders for 74 
lecomotives were given out in the first three weeks of 
July. The American Locomotive Company is to build 
10 consolidated locomotives for the Duluth, Winni 
and Pacific Railroad, 19 for the Central Railway. of 


Brazil, — 13 to miscellaneous f railways. The 
Philadelphia a 
Piiedatenin vod Resting Sanies, Cavey tras 


Cincinnatti, New Orleans, and Texas Railroad y 
has ordered five shunting-type locomotives from the 
Baldwin Locomotive: Works and four switching engines 
from the Lima Locomotive Corporation. 
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THE “A. L.” SCREW-THREAD MILLING 
MACHINE. 

We have received from the Imperial Motor Industry, 
Limited, 11, Denmark-street, Charing Cross-road, W.C., 
particulars of the machine which we illustrate in 
Figs. 1 to 4 herewith. It has been specially designed 
for cutting the threads in shells and has been exten- 
sively used in France, whilst it has recently been 
introduced into Italy for a similar purpose. The 
cutter holder is shown in Fig. 3; it is of strong and 
simple construction. The thread cutter is firmly 
fixed to the shaft of the holder by means of a cross pin, 
and the holder itself being held over.its whole length 
inside the tailstock, all vibration is avoided, a most 
accurate working of the machine is obtained and there 
is no undue wear on the cutter. The machine is started 
running by throwing it into gear with the starting lever, 
when the cutter revolves at a speed of about 150 r.p.m., 
and is driven in to the exact depth to be threaded. The 
threads are cut once and for one revolution of the shell, 
and whilst the shell completes this revolution, the 
chuck which holds it advances inside the headstock 
against the cutter, by the action of a lead screw. The 
shell is made fast in the chuck by means of a hand- 
wheel which acts upon a vice; no spanner or other 
special tool is required for this, thereby avoiding any 
loss of time. One man can attend to two machines ; 
the threading of one shell takes about 3 minutes and 
the power required for the machine designed for 3-in. 
shells, the one we illustrate, is about 4 hp. The 
dimensions in Figs. 1 and 2 are metrical. The machine 
is built in Switzerland. 





Russer.—The imports of rubber into the United 
Kingdom have not been well maintained this year, 
having only amounted to July 31 to 98,280,700 Ib., as 
compared with 111,922,200 Ib. in the corresponding 
period of 1915, and 90,756,400 Ib. in the corresponding 
period of 1914, 


Our Ratts Aproap.—Our rail exports in July showed 
a severe decrease, being valued at only 35,230/., as com- 
pared with 258,642/. in July, 1915, and 288,586/. in July, 
1914. -Shipments to the Argentine Republic almost 
ceased in July, and India only took rails to the value of 
12,82. during the month, as compared with 66,2661. 
in July, 1915, and 99,048/. in July, 1914. The aggregate 
shipments to July 31 this year represented a value of 
311,430/., as compared with 1,113,673/. and 3,050,315i. 
in the corresponding periods of 1915 and 1914. 

Our Locomotive Exprorts.—Our locomotive exports 
continue to decline, but in July they showed more 
strength, the value of the shipments for the month 
having been 140,902/., as compared with 59,209. in 
June. The aggregate exports to July 31 this year were 
valued at 727,500/., as compared with 1,490,895/. and 


2,431,3241. in the corresponding periods of 1915 and | 


1914 respectively. There has been more doing of late 
with the Argentine Republic, and this has helped up 
this year’s business a little. The value of the deliveries 
to Argentina in July was 158,098/., as compared with 
69,985/. and 587,673. 





MANcHESTER Suir CanAt.—The death was announced 
on Saturday of Mr. J. K. Bythell, who was Chairman 
of ‘the Manchester Ship Canal Company for 20 years, 
and who.rescued it from a struggling obscurity. The 
Canal having become a dividend-earning undertaking, 
Mr. Bythell retired from the chairmanship in February 
this year, and the shareholders increased his proposed 
retiring allowance from 5001. to 1,000/. per annum. Mr. 
Bythell retired from a firm of East Indian shippers in 
1884 in order to devote his whole time and energy to 
the ‘development of the Canal, and his efforts were 
rewarded with a large measure of success. 

To New ZEALAND via PanamMa.—On July 15 the 
steamship Remuera, of the New Zealand Shipping 
Company, on its way from Wellington to London, 
passed through the: Panama Canal. The former route 
was 4,461 miles from Wellington to Cape Horn, ' 1,355 
to Morite Video, and 6,200 to England, or 12,016 miles 
in all, ‘The new route is approximately 11,188 miles. 
Outward from Great Britain, around the Cape of Good 
rene the distance from Plymouth to Wellington is 
12,916 miles by way of Tenerife, Cape Town, Hobart 
end Auckland. The saving: by the Canal over this is 
1,600 miles, or five days' steaming. The_. Canal 
authorities provide bunker coal at cheap prices in spite 
of the war, 


Ovr Coat Aproap.-—Our exports of coal appear to be 
languishing, the shipments for Jaly ‘having been 
3,404,117 tons, as compared with 3,539,117 tons in 
July, 1915, and 6,599,487 tons in July, 1914. These 
totala were increased by the addition of coke and patent 
fuel to 3,574,137 tons, 3,731,932 tons and. 6,917,843 tons. 
In the seven months ended July 31 this year our coal 
shipments were 22,379,578 tons, against 25,871,707 tons, 
and 41,186,419 tons in 1915 and 1914 (corresponding 
periods) these totals being increased to 24,078,824 tons, 
27,109,106 tons and 43,066,760 tons by the addition of 
coke and patent fuel. Bunker coal was shipped for the 
use of steamers engaged in foreign trade in the frat 
seven months of this year to the extent of 7,589,900 
tons; as compared with 8,499,198 tons and 12,101,590 
tons. 
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THE A. L.” SCREW-THREAD MILLING MACHINE. 
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Artists’ Rirtes Journat.—We have received the 


which is to explain the formation of the. Artists’ Rifles 
Regimental Association. The journal gives the reasons 
for the formation of this Association and the. objects of 
the latter. Some details are included.of the. work of 
the regiment since mobilisation. There ‘is little doubt 
that a journal of this sort, when properly kept up, con- 
stitutes a record of the doings of a regiment which prove 
of great value and interest. The London address of the 
Association is 17, Craven-street, Strand. 

IRON AND Steev InstitvTe.—The Autumn Meeting 
of the Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster; on Thurs- 
day and Friday, September 21 and 22, 1916, commencing 
at 10.30 a.m. ‘on the 2lst and at 10 a.m. on the 22nd 
The following is the list of papers that are expected to 
be submitted for reading and di ion :—(1) H. 
Brearley, “‘Some Properties of Ingots.” - (2) Professor 
E. D. Campbell, y en of Heat-Treatment on the 
Thermo-Electric Properties and Specific Resistance of 








“Heat Treatment of Eutectoid Carbon Steels.’’. (4) 





Fia. 


first copy of.the Artists’ Rifles’ Journal, the object of. 


(3) Dr. H. M. Howe and A. G. Levy, | 








J..N. Kilby, .“‘ Steel Inggt Defects.’ (5) Herbert K. 
Scott, ““ Manganese’ Ores of Bukowina, Austria.”’ (6) Dr. 
J. E. Stead, F.R.8., “‘ Influence of. Elements on the Pro- 
perties of Steel.” (7) Dr. J. E. Stead, F.R,S., “‘ Notes 
on (a) Nickel Steel Scale ; (b) The Reduction of Solid 
Nickel and ‘Copper Oxides by Solid Iron. (c) Effect of 
Blast -Furnace Gases. on Wrought Iron.’’ (8) G. F. 
Zimmer, “‘ Use of Meteoric Iron by Primitive Man.” 

‘Tue Cutna. Year-Boox.—This year-book has now 
been: issued. » It is edited by Mr. H. T. Montague Bell, 
B.A,,.and Mr., H.. G. W. -Woodhead, M.J.I., and is 
jublished .at_ the price of 10s..net by Messrs. George 
Routledge and Sons, Limited, London. It gives very 
interesting. information on .the population, coastal con-. 
figuration, ; geology,~ products, manufac- 


hydrogra: 
. tures, commerce, ll army, navy, finance, &c., of . 


China, all of which will bé found useful by British trading 
firms engagéd in-businéss with thé country. The book 
also contains many. chapters of great interest to the 
general ‘public; such; for example, as those dealing with 
education, public justice, constitutional development, 
religions, &e., of the vast Chinese territory. boo 
covers over 700-pages, and: has a very complete index. 
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CAPACITY AND ECONOMY OF MULTIPLE | 
EVAPORATORS.* 
By E. W. Kezzz, Baton Rouge, La. 
(Concluded from page 167.) 

The coefficients for all tests are plotted against pressure 
of steam in Fig. 9. The variation is shown to be very 
wide, the principal value of this plot Legs tard fix limits. 
Similarly Fig. 10 gives the results of the laboratory tests | 
given in the former paper. It will be noted that the 
coefficients for the laboratory tests are higher than those 
from the full-size factory evaporators. is is doubtless 
due to the fact that the heating surface in the laboratory 


distribution of steam with the smaller calandria. Some 
of the tests were made with the ap tus operating under 
conditions so poor that to consider the data from them 


types the pressure was higher, which puts t A at a | terms of the coefficient of heat transmission. The unit 
disadvantage in making comparisons with the ave | « pounds of water evaporated per square foot of heating 
coefficients given. According to laboratory tests, the | surface hour’”’ is convenient for rating evaporators, 
coefficient of heat transmission varies according to | and is fairly satisfactory provided the steam 
the expression U = 225 + 17,500 D, where D = density | and the vacuum do not vary greatly. Table IV. gives 
of heating steam in pounds per cubic foot. This formula | averages of water evaporated per square foot of heati 
was used in calculating the corrected coefficients given | surface per hour for each type tested. The actua 
in the last column of Table III. These corrected coefficients | values do not furnish a fair comparison on account of 
may perhaps give a better means of comparing types | the widely varying steam pressure and vacuum. An 
than the actual coefficients, especially as regards types | attempt has been made to determine the equivalent 
Aand B. However, too much dep lhould not be | evaporation that would have resulted had all tests been 
laced on these corrected coefficients, as the correction © with a steam pressure of 5 lb. gauge in the first 
ormula was determined from laboratory experiments. body and a vacuum of 26 in. in the last body. This 
Considering the four tests giving the highest coeffi- | equivalent is termed corrected water evaporated per 





apparatus was always clean, and that there was a better cients for types A and B, the rating is :— square foot of heating surface per hour. The method of 
(Actual) calculating the corrected value is as follows :— 

Type A m re oe R . 100 For example, in test 27 the total temperature fall for 

Type B a ‘3 wf > aan the conditions of the test was 87 deg. and for the corrected 


in comparing types would be unfair. In nearly all cases | 
the tests were made without special preparation, the time 
since cleaning, &c., varying considerably. It is interest- 
ing to note that the coefficients obtained are higher than 
with ordinary surface condensers and equally as high 


conditions 102.5 deg. were assumed. ‘The actual average 





(Corrected for difference in initial steam pressures) coefficient for the conditions of the test was 325, and for 
Type A _ th _ a ae the corrected conditions 343. The corrected rate sought 
Beep ee es a 


8.75 x 102.5 x 343 





as with ‘modern types of high vacuum surface condensers. The fairest comparison of types C and D will be | = 10.7 

Table II. gives the coefficients for each body for Obtained by using only teste 23 to 25 and 27 to 29, which | 87 x 325 
quadruples of the different types. Table III. gives the were made on evaporators at the same factory and where | ¢ is not claimed that these corrected values can be 
7 mg tem and peyroreagg ge peeyednrd = the operating conditions were equally favourable. | absolutely accurate, but rather an approximation to the 
ype taken from the same > sone a (Actual) |results that would be obtained with the conditions 
the highest actual coefficients were obtained from t F Type C a ph ot de ost an | assumed. 
(atmospheric double effect). These high coefficients Type D a — id Lf Sats | Thermal Efficiency.—In thirteen of the evaporator tests 


were doubtless due to the high steam pressure and the 
corresponding high density of the steam. As apparent 


fmpertar fl ra rdf detarining th ooo, ¢ th al ary (tf. and ff. an 5 wih rs wou cna ortho tats af given ite ae 


they not only indicate the relative heat transmitting 


recorded in Table I. (page 166 ante) the condensed steam 
The evaporators of type B were of two classes, namely, from the first body was weighed. Partial data regarding 


| table. Table V. (page 190) gives more ae 


ability of the heating surface in the different types, but *@sts 20 and 21 with large tubes, were made under condi- relating to steam consumption in these tests. 


include also the effect of peculiarities due to type, such 
as hydrostatic head, method of removing condensation, 
method of venting, &c. It will be noted that the film 
evaporators (types C and D) gave coefficients considerably 
higher than did the submerged tube types. 


Fig. 9. COEFFICIENTS OF HEAT TRANSMISSION, 

ALL TESTS ON SUGAR HOUSE EVAPORA- 
TORS. 

A « : ¢. ° D. 








*s 76548210 20 
«Pressure, Lbs Gange.—+-Vacuum.Ins.of Mercury. --»' 


Comparing types A and B it will be noted that the | 
latter has some advantage, the average actual coefficient 
for type B being some 8 per cent. greater than the average 
for type A. The tests of type E show an average 


Taste II.—Coefficient of Heat Transmission. 


(Actual.) 
Type | Ist 2nd 3rd | 4th 
ype. Body. Body. | Body. Body. 
A 410 340. | 265 145 
B 400 330 240 135 
Cc 680 630 525 220 
D 430 395 320 180 
F 685 400 ad wad 
G 682 571 365 18 


coefficient of 248, which is some 25 per cent. greater than | 
the average for type A. Comparing types C and D, 
the average coefficient for the Cour is 392, which is | 
some 47 per cent. greater than that of the latter. Type C | 
requires centrifugal circulating pumps for handling the | 
juice, something not required by other t . Tests of | 
motors driving these pumps showed 0.1 h.p. per 1,000 | 
— of juice treated per 24 hours. This should be 

ept in mind in comparing this t with others. Only 
one test was made upon type G, and this under conditions 
which could hardly be called favourable, the amount of 
juice supplied being far below its rated capacity and the 
juice head greater than would have been used had it 
been operated with an amount of juice nearer its normal 
capacity. 

ith type A only four evaporators out of a total of 
11 gave coefficients above 200. In these four the con- 
ditions of operation were fair as regards cleanliness, 
age and venting. The number of days since 

cleaning is given in the paper for each test, though this 
can hardly be relied upon to give an accurate idea of the 
condition of the heating surface, for the reason that all 
of the evaporators had not been cleaned with equal 
thoroughness. In practice the time consumed in | 
boiling out, also the strength of the soda and acid, vary | 
greatly. In some cases the thoroughness of cleaning is | 
not sufficient to prevent a ive fouling of the 
heating surface toward the end of the season. 

It will be noted that practically all of the tests on oe 
were made with very low steam pressure in the first body, 
usually near atmospheric pressure, and in some cases 


less than atmospheric pressure. With most of the other | ” 





* Paper read before the American Society of Mechanical | 
Engineers. ’ 


. | The factors which affect the weight of steam required 
Fig. W. COEFFICIENTS OF HEAT TRANSMISSION. | to evaporate a given weight of water are : cemiier of 


LABORATORY TESTS. bodies ; radiation losses; losses due to vents; method 
of handling condensation ; temperature of juice entering. 
One pound of steam entering the first body of a multiple 


Lg. 44s 
COMPARISON OF HEAT TRANSMISSION COEFFI- 


CIENTS. TYPES A,B,C& D EVAPORATORS. 
1000 900 


51400 


. 700 
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QdVicient of Heat Transmsston 





GefFuaent of Heat 
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r 7 10 7] 
sd _ NPressure. Lis. Gauge Vacuum, Inches of Mercury. —> on Pressure Lbs.Gauge--Vacuam, ins. of Mercury —4 


tions that should afford a fair comparison. The ratings| evaporator causes the evaporation of approximately 


are :— 1 lb. of water in each body, that is, 1 lb. of steam eva- 
(Actual) porates approximately 2 lb. of water in a double effect ; 
Small tubes ... Ls i. re .. 100 3 Ib. in @ triple effect ; and 4 lb. in a quadruple effect. 
Large tubes ... xi ee aM .. ' 948 This reaction does not hold exactly, for reasons which will 
(Corrected for difference in initial steam pressures) — loss ‘ ree radiation varies directly as the differ- 
Small tubes ... oe ose oe + 100 ence between the temperature inside the evaporator and 
Large tubes ... ‘ - sae SEE the atmosphere outside. This temperature difference is ° 


Rate of Evaporation per Square Foot of Heating Surface of course greater with atmospheric evaporators than 
per Hour.—So far all comparisons have been made in with b pagan evaporators. Fy is also greater in the first 
‘ os body of a vacuum evaporator than in su bodies. 

TaBeE III.—Coefficient of Heat Transmission. The rediation 1 leo varies directly os the ratio of 











yp ace radiating surface to water evaporated. This ratio will 

| ws | eats be less with large evaporators with small ones, and 

| vo. 0f | estate | eee, is affected by type also. Reference to Table V. will show 

| Maxi- Mini- |Tests in-| (Actual) | (Corrected) ®0mething ing the value of this ratio for theevapore- 
Type.| Average. ium.| mum. cluded in) Standard | Standard tors tested. Naturally the radiation loss is affected by 
Average.| = 100. = 100. the kind and amount of insulating covering used, The 

_ | loss due to radiation in the first bodies of an evaporator is 

Sistd a Pe Oe ae PE multiplied ; for example, the loss from the first body of 

A 197 289 | 172 7 100 | 100 —- is multiplied by 4; that from the second 
B | 213 291 | 130 5 108 74 is multiplied 3, ke. In view of this, it is 
C | 392 | 449) 334 3 Lo Lod evident that the total radiation loss from a quadruple 
. a. — sae : 4 180 will be greater than that from a triple, &c., other condi- 
F 503 | 509; 498| 2 | 255 131 tions being the same. A theoretical calculation will 
G | 293 poe cis Rie il 149 139 show that this loss should be relatively small. A rough 


| ee ry 4 | ervennge coefficient of yey 
ee Se i ee ie ee | a a ermal units per square foot o’ 
Taste IV.—Water aaguels PT Square Foot of Heating radiating surface per hour per degree Fahrenheit differ- 
urface per Hour. ence shows the following losses in percentage of the heat 

(From Tests Plotted in Figures in the Paper.) delivered in the steam to the first Leay co 


| Actual Equiv. to 75 | Corrected 5-lb. Gauge N 
per Cent. Evap. | Fully | Three-fourths 
! 








and 26-in. Vac. a | Uncovered. Pratnn FP Cevesed. 
* 2 i | Ki, 3 ue ot 
| Maxi-| Mini- Maxi-| Mini- | 
| Average. Average | Double 1.06 0.26 | 0.46 
‘mum. mum. °reée-| mum. | mum. Triple “ 42 | 1.05 2.07 
SE ae eee ee ok Pets ene oe a ae ee 9.8 2.7 | 
A. rakiee> col me | ee | 5.55 | — | — 618 —_——-- $$ 
A. ¥ -+| 8.31 | 5.0 S58 1108 | S16 . These figures are for a 10-ft; standard effect, including 
A. Double 11.64 | 7.20 | 9.42 | 19.4 |13-6 | 167 | oe vapour pipes, with steam at 5 Ib. gauge . 
B.| Quadruple ..| 7.89 | 4.82 | 5.89 | 5.61 | 3.87| 4.55 vacuumof27in. — : 
B.| Triple -- 11.18 (11.18 | 11.18 | 12.61 | 10.68 | 11.49 Primarily, vent pipes are for the purpose of removing 
C.| Quadruple .. 9.20 7.90 | 8.75 |11.42 | 9.56 11.05 incondensable gases only. If this were carried out the 
vent losses would be small, in fact they are probably 
D.| Quadruple ... 8.75 | 7.75 | 8.21 |10.87| 9.45 | 10.05 F : 
D. Triple... 7:38 662| 711 | 96 | 7.45 | 9.21 Se peat, Se Seatee Same See 
Triple 6.33 | 4.85 | 5.46 | 10.68 |27.65 | 16.98 | vented with the gases, This loss, like the radiation loss, 
is multiplied for all bodies except the last. The vents 
6.74 5.43 6.085 17.8 |17. ren may be connected to the next body or to the condenser 
—  — | 60022|/ — | — | @ i 


F.| Double bs 
G. Quadruple .. } direct. The former is probably more economical, though 
; Laos Let : Pade L the latter is better as far as heat transmission is 


| 
| 
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(which the lamps are situated rotates together with 





























TABLE V.—Dara From Tests Re.ative To Economy. | the tracing an printing paper. Creeping of one on 
(See footnotes, Table I, page 166 ante.) the a is = preven and distortion of the draw- 
ing avoided. @ same company also manufacture a 
| { machine for automatically washing, drying and ironing 
| | eres Pans a Portion of| steam Pee goon, Water | blue prints. 

Test | | a0. of | a ome al 100,000 gal. | “Surface ———_ sa Removing to 1st Body oer Laooemel dl Pyrometers.—A new list of radiation and optical pyro- 
No. |L¥P*-| Bodies. | oat par | per cent. <=> Covered, Bod Venting, Condensa- for Heating) ».7 jp, of | percent.” meters has been issued by the Cambridge Scientific Instru- 
24 hr. of Rated Brepensted per cent. Deg.Fal | "| tion. | per cent. |steam, Ib.) ment Company, Limited, of Cambridge, who manufacture 
| sq. ft. of Total of Total. | j under the Féry patents. The Féry pyrometers are of 
| = types, thermo-electric and mechanical. In the first 
~) |the radiation from the body under observation is 
> | al 2: 125,000 145 EMS om | 212.5 ad e | — 6.13 | 2.09 94.5 focused on a thermo-pile, and the electro-motive force 
14 B | 4 | 145,000 | 109 1,921 73.50 | 234.9 | d Note 2 8.9 3.52 85.1 thus g ted is ed by a galvanometer. The 
15 B 4 145,000 | 174 1,207 73.50 | 232.8 d Note 2 5.89 | 3.7 89.1 galvanometer can be of the indicating type, giving only 
| a reading of the temporary temperature,-or it can be 
= > : poyee | ro a4 mA -_ Spee. 4 oS o4 = | arranged to make a continuous record. In the mech- 
24 a 400, 04 882 | 100 221.5 | Spec. | g 7.83 3.95 97.5 per —— by —_ Sa aap > — on a 
+ small spiral made of two dissimilar metals, which conse- 
Cc; 4 | 400,000 | 76 1,026 | 100 222.0 | By g a7 = +54 | quently uncoils and gives a direct indication of the 
= > ; pose = re | 4 aay } ow ody 4 | on ae 268 | Smpenebain. The sage of these ay oo g is up to 
| , } ’ , " eg. C. Another very simple form of pyrometer 

| | | “ 

5 222.8 | Note3 | — 237 4.28 93.3 depends upon the matching of the light from the hot 
= 2 ‘ Soe 'ooe = po % 212.4 | None 4 | —12.98 | 2.91 86.6 | body with that coming from a standard incandescent 
31 D | 8 | 200,000 95 923 | 0 208.3 | None f — 985 | 3.09 90.6 | electric lamp. The two beams are both rendered mono- 

| } | a4 | chromatic, and thus the instrument can be used by 
83 E 3 220,000 | 105 990 40 211.9 Fig. 6 f 7.46 2.49 97. | colour-blind observers. It is, in fact, eminently suited 
! | 











* Minus values are for initial juice temperatures higher than the boiling temperature. 


concerned. This loss is apt to be greatest in the early 
bodies, especially if the vent openings are too large. In 
order to reduce losses due to venting, it is important to 
design evaporators so that effective separation of gases 
from steam may be brought about. Attention has 
already been called to the fact that this has been 
attempted in types C, E, F and G. 

Of the three general methods of handling the con- 
densed steam from evaporators, b (see footnote, Table I.) 
evidently should be most economical for the reason that 
all of the condensation leaves the last body at the lowest 

ossible ternperature, the saving due to this arrangement 

ing multiplied in all except the last body. It is 
‘common practice to use the condensation from the first 
‘body for boiler feed, though theoretically it would pay 
‘to run this water from body to body along with that 
‘from later bodies. 

Primarily, evaporators are designed to vaporise water, 
though, in fact, some heating is generally done in the 
first body b the t ature of the juice enterin, 
is lower than that of boili It is evident that the 
amount of heating done in this manner will affect the 
weight of water evaporated per pound of steam supplied 
to the first body. It should be r bered also that 
the steam supplied for heating in this manner does not 
work multiple, as does that used for evaporation. 

Table V. gives the results of the tests as regards 
economy. It also includes information regarding the 
main test conditions which affect economy. A unit 

‘commonly used for ing y is “pounds of 
water evaporated rt pound of steam supplied to 
the first body.” Eis unit does not furnish a fair 
means of comparing the economy of different evapo- 
rators, however, for the reason that it does not 
account for variation in conditions. Thermal efficiency 
is more accurate, and the method of calculating this item 
has already been given. It will be noted that it varies 
from a minimum of 85.06 to 98.3, the average being 94 
per cent. The table shows that the efficiency of type C 
was higher than type D, although the water evaporated 
per pound of steam supplied was greater in the latter 
than in the former. This apparent contradiction is due 
to two thi : (1) the temperature of the juice enter- 
ing the first y in the tests on type D was higher than 
in those on type C, more steam being required for heating 
in t C; (2) the condensation in type D was taken 
from y to body, beginning with the second, whereas 
it was drained away separately from each body of 
type C. The low efficiencies obtained in the tests on 
type B aoe tests 14 and 15, are probably due to 

e small size, whereas both the C and D quadruples 
were of large size. Attention is called to the data in 
Table'V. regarding the ratio of radiating surface to water 

‘evaporated in the different types. 

17 on a type B quadruple evaporator gave an 
‘efficiency of 90.48 per cent. is is relatively low for 
an evaporator of this size and is doubtless due to the 
fact that it was not insulated. The low efficiencies 
obtained in tests 30 and 31 onatype D triple are doubtless 
due also to the fact that it was not insulated. These 
tests were made soon after the apparatus had been 
installed and before the covering n applied. An 
inspection of this table will show the effect of high rates 
of evaporation in increasing heat efficiency; in fact 
some of the irregularity in the rsults can only be 
explained in this way. 














CATALOGUES. 

Pneumatic Stone Dressers —In a bulletin recently 
‘issued by the Chicago Pneumatic Tool Company, of 
Fisher-building, Chicago, we have brief descriptions of 
a number of tools specially to make them 
‘convenient for stone working. There are two types of 

er, one with a valve and the other valveless. The 
are made in four sizes, ranging from yy. in. diameter u 
to 1} in. diameter, Surfacing tools, compressors a: 
tock drills are ulso illustrated. 

Machine Tools.-At the present time, when there is 
such an abnormal demand for machine tools, works 
jrenagera will be relieved to see a. little list recentl 

hy Messe. H. W. Wardand Co., Limited, of Lionel- 
street, Birmingham. The machine tools of this firm 


Y | the 





| for use in the workshop, on account of its portability. 
| The scales are uated up to as high as 4000 deg. C. 
| (above the temperature of the electric arc), and it is 
need no description in ENGINEERING, but it is note-| possible to secure an everyday accuracy in readings of 
worthy that they have a wide variety, both new and | 10 deg. above or below the correct temperature. ‘. 
second-hand, of lathes, millers, shapers, drilling machines, Cast-Steel Railway Wheels. — The American Steel 
é&e., which they can deliver from September onwards. | Foundries, of Chicago and New York, have sent us a 
Chemical Fire-Extinguishers—From the Valor Com- | striking booklet dealing with the Davis steel wheel 
pany, Limited, of Rocky-lane, Aston Cross, Birmingham, for railway rolling stock. The Davis wheel is the 
we Lave received price lists of their ‘‘ New Era” and | successor to the chilled iron wheel, and has been 
“ Fyrout ” fire extinguishers. These are of the chemical | brought into existence by the steadily increasing 
type, producing a stream of liquid and carbon-dioxide | loads adopted on American railroads. Previous to its 
which quickly smothers a fire, and are made in sizes | inception many attempts had been made to produce a 
ranging from those suitable for carrying on motor cabs | wheel having the simplicity of the solid iron casting 
up to others of 30 gallons capacity, large enough for | Combined with the strength of the built steel wheel ; but 
the brigades of onal towns where the expenditure on | 20 method was then available for hardening the treads 
a steam pump is not warranted. sufficiently to make them serviceable. This trouble has 
3 : ect .| been overcome in the Davis wheel by casting it in a 
Curtis Steam Turbines.—The British Thomson-Houston | rotating mould. During the early part of the pourin 
Company, Limited, of Rugby, have lately published what | ferro-manganese is added to the steel. This is carri 
they call a “descriptive list”’ of steam turbines and out to the tread by centrifugal action, and is followed by 
generators. They would, however, be quite justified in | @ supply of soft steel to form the disc and hub. There 


@ | naming it a brief treatise on the Curtis impulse turbine, | is no distinct parting between the two qualities of steel 


for it goes into the subject most thorough y: Not only | —they gradually blend into one another. The wheels 
are the mechanical details of the machine described and are annealed, ground to the correct contour, and tem- 
illustrated, but the thermo-dynamical problems involved pered on the treads. They are naturally far stronger 
are also discussed. A number of pages are devoted to | than cast-iron wheels and effect a saving of about } ton 
alternators and reference made to gear-driven direct-| deadweight on a 50-ton freight car, as compared with 
current dynamos. The publication is excellently printed | either cast iron or rolled steel wheels. Of the 83,000 
and illustrated. The photographs include several typical | Davis wheels which have been in service for more than 
installations of units up to 7,500 kw. two years and four months, only 185, or 0.2 per cent., have 


Roller Bearings.—Messrs. Broom and Wade, of High been removed on account of wear, damage or defects. 
Wycombe, have published a new price-list of Hyatt roller; Air Compressors and Portable Tools.—The Consolidated 
bearings, in which the well-known advan of substi- | Pneumatic Tool Company, Limited, of Palace Chambers, 
tuting rolling contact for sliding are set forth. The out-| 9, Bridge Street, Westminster, 8.W., have sent us a 
standing feature of the Hyatt bearing is, of course, the | number of circulars relating to their products. One of 
method of forming the rollers from a helically coiled bar | these circulars gives particulars of small power-driven 
of steel. This gives the roller flexibility and permits the | air compressors of the vertical enclosed type, suitable for 
bearing being applied direct to any steel shaft of good | air pressures of 100 lb. per sq. in. They are made in 
quality and condition. The list covers bearings of from | three sizes, two of which have single — capable of 
1} in. up to 5 in. diameter fitted into plummer blocks, | handling 8 cub. ft. and 21 cub. ft. of free air per minute 
brackets and hangers. . There are also some illustrations | respectively, and one has duplex cylinders with a capacity 
of Hyatt bearings for trucks and colliery tubs, but these | of 42 cub. ft. per minute. er air compressors of the 
are dealt with at greater length in other publications of ——- ee enclosed s7Ee — for 
the same firm. iving either by ts, steam cylinders, or electric 

dealt with in another circular. These com- 

Dynamos and Motors.—A new pamphlet (No. 2Ic), | MOtors, are gy Ei ro ony 
dealing with continuous current dynamos and motors, | ae age wages Fm eo Simplate ” os —_ = 
has recently been issued by Messrs. Bruce Peebles and ischarge valves, which are specially designed for 
Co., Limited, of Edinburgh. The machines are of | Bigh-speed working, and are claimed to be practically 
medium size, that is to say, up to about 80 kwts. or | mdestructible. Steam and belt-driven | compressors 
100 h.p., and are of five distinct types, viz., protected, of f rece ae Rese. ay Sake swe Ah deal othe ae. 
semi-enclosed, totally enclosed, mining type, and pipe | . ith * Di Lard yh sphall ra : partahie loctrie aril “ils and 
ventilated. With the exception of the smaller sizes, | ¥” di — red apr eA Sn ee ti olf. 
below 3} h.p., these motors have four main poles, ones bem array ‘ills Pong erncviee ti Lg veers - et 
and are also fitted with commutating poles. The small oH ang > drills - Gun th saaahiiel of ch .4 lhe * bit - 
units have two poles. Standard voltages are 115, 230and|_.-Ummer Grills ist eS ae ee eee See 
460, but the machines can be run on circuits varying effected by a small air motor, of the rotary type, through 
from the standards by a considerable amount without — —— anger agg w a ye: —— 
seriously affecting their outputs. a are made in tiree sises, tor holes Up 

| 6 ft., 8 ft., and 12 ft. deep tively. Full particulars 

Helical Gearing.—The Fawcus Machine Company, of | are given of each size, and lists of spare parts are also 
Pittsburgh, Pa., U.S.A., have sent us a catalogue of | included in the circular. 
ao gears for transmitting power. The uses to 
which reduction gearing is put are so diverse that the : L : 
catalogue is aauaieie of a general nature, but it includes | _, T= Seaeian Minxes.—We read in La Lumiere Electrique 
a list of standardised gears having ratios of from 3-1 that the German-Bulgarian Union, of Dresden, has pub- 
up to 12-1. In the case of fine pitches the wheels are | lished the results of Bulgarian mineral researches carried 
produced from plain blanks by means of a hobbing out in the eastern part of Old Serbia. According to these 
process ; but for coarse pitches, such as those of rolling researches there are extensive coal basins between the 
mill pinions, the teeth are planed out. The two halves | Mava and the Peck, to the south-east of Porareva. 
of each tooth are cut at the same time. Thus, by | The Dobra mine has a capacity of about 25,000 tons per 
means of a special system of templates, great accuracy | _On the Miroteh mountain, to the south of Tetkia 
in spacing and form is ensured. Clearance for the cutting | there is a coal bed 30 km. (18.7 miles) in length. At 
tools at the apices of the teeth is provided by a turned | Zaietchar, a colliery which has been working for the last 
groove or slight recesses cast in the blank. a a and . ay soon Ay Fe —_ Popa on the 

anube, supplies from 30, to 40, tons per year. 

Blue Printing Appliances.—A pamphlet describing | The Malone Reka bed is given a length of 3 km. (1.8 
pny sence on ing machines has been sent to us by! miles) and an estimated capacity of 5 million tons. 

estinghouse per Hewitt Se “a Limited, of | Sonich, located at a distance of 22 km. (13.7 miles) from 
80, York-road, King’s Cross, London, N. The machine| the Belgrade-Sofia railway line, can yield a large coal 
naturally utilises the Cooper Hewitt mercury vapour! output. The coal basin at Alexinats is given a length of 
lamp as its source of light, and the economy of this,| 6 km. (3.7 miles). Coal is also found at. Rtani, near 
as compared with the arc lamp, is such that, with iajevats, and in the Morava Valley, at Tzidilie, . The 
electricity at 1d. per unit, the operating costs are only jd. copper mines are the Bor, the Kuka Dulkan and the 
an hour. Accuracy of product will, however, appeal} Maidan Pek mines; copper is also found at Studina, to'the 
more strongly to most engineers, and in this the} south of Nisch. The iron-bearing districts are in the 
machine is most satisfactory. The glass cylinder within! Kapacnik range. . 
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[SUPPLEMENT page 1} A9 
SMITHS |S. SMITH <= SONS, L2 
| * ‘ | 
(HAY \\ 
LLIES WATCH | 6, crano wore. Buoincs, (I) TRAFALGAR SQUARE. 
we ECEARSEE® t. and 68, PICCADILLY, W. 
ACTUAL WATCH & CHRONOMETER By Appointment to H.M. 
MAKERS TO THE The Late King Edward VII. 
ADMIRALTY, Holders of Five 
&C., &C. 0 . Royal Warrants. 
CHRONOSCOPE B= Se 2 Sa. Sa 28 CHRONOSCOPE 
OR So \ | 
. nded by 
TIME OF FLIGHT the ‘Munitions AB 
INSTRUMENT Por Fase Timings | 
PATENT. and for timing other | 
observations to the 
Irr d ibl Mi i 
ABSOLUTELY + BER Ms 
" and 1/100th seconds. TON 
UNBREAKABLE. | oo and without NICKEL CASES, | 
SEREWLS & B°3°O Wannanree. gprs FULLY JEWELLED | 
‘* ENGINEERING,” et ee ae ie. 
May 19th, 1916, 1/0th split ,, £12 108, | MILITARY LIQUID COMPASS 
1looth oo £10 108, | 2 > 2&S* IN LEATHER Suna Case. 
Fullest particulars 1/100th pe 216 a WitH Kew CERTIFICATE. 
on application. = Further particulars on application. 




















PETER BROTHERHOOD, L= 


PETERBOROUGH. 


AIR & GAS STORAGE & LIQUEFYING. so 








AIR LIFTS. 








DIESEL ENGINE WORKING. 





MINING & PNEUMATIC SERVICE. 











PRESSURES UP TO 400 atm. yf 








{4 


= AIR & GAS COMPRESSORS. 


W.H. ALLEN, SON «C0., t 


BEDFORD, ENGLAND. 


VERTICAL ENCLOSED 
FORCED LUBRICATION 


STEAM ENGINES 


DIRECT COUPLED TO 
PUMPS, FANS, 
DYNAMOS, &c. 


FOR sah 


MARINE WORK. 


A 
Steam Driven Circulating Pump. 












































Steam Driven Forced Draught Fan. 


























[SUPPLEMENT page 11] ENGINEERING {Aue.. 25, 1916 











“Magnet. Manchester 
“Orders”°Cannon, London. 


OPENSHAW : 
London 49 Queen Victoria St. E.C. 


Continuous Current 


DYNAMOS « MOTORS 


I to 100 HP. 


Silent. Clean. Efficient. 


Sound in construction. 
Free from commutation troubles. 
Every machine tested before despatch. 


Contractors to the ADMIRALTY, WAR OFFICE, 
INDIA OFFICE, CROWN AGENTS, G.P.0., H:M.0.W,,. &c. 
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